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1-INTRODUCCION

En este cuaderno se va a realizar el compartimentado de las formas obtenidas en el
Cuaderno 3 de este proyecto, por lo tanto los temas a tratar seran los siguientes:

Zona estanca y puntos de inundacion progresiva

e Plano de compartimentos y tanques.

e Tabla de capacidades y centro de gravedad de compartimentos y tanques.
e Tablas de caracteristicas hidrostaticas

e Tablas de valores KN

Las curvas y tablas de KN para distintos desplazamientos y angulos de escora, permiten
determinar la estabilidad transversal del buque intacto.

Las curvas hidrostaticas determinan las caracteristicas basicas de la carena del buque,
para una serie de flotaciones, con ellas se obtienen los parametros de las formas para los
distintos valores de calado durante la operacion del buque.

Para la realizacion del compartimentado estanco se ha utilizado el programa Maxsurf
Stability, que permite conocer las capacidades de los tanques. Posteriormente se
comprobaré si dichas capacidades cumplen las requeridas en el RPA.

Las caracteristicas del buque proyecto obtenidas en el Cuaderno 3 son:

DIMENSIONES
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*En el cuaderno 6 se ha establecido una potencia de 6000 kW para el buque
proyecto.

2-ZONA ESTANCAY PIP

La zona estanca es la zona del casco sin aperturas al exterior, y en caso de tenerlas cuentan
con cierres estancos. El buque proyecto es estanco hasta la cubierta superior, ya que las
aperturas practicadas en ella, los dos tlneles de descargay el tinel de entrada de los atunes
a las bodegas cumplen los requerimientos de estanqueidad. A continuacion se muestra la
zona estanca sombreada sobre el perfil del buque:

Por ello, los puntos de inundacion progresiva o PIP, que son los puntos por donde puede
entrar agua al no poseer cierres estancos, se sittan por encima de la cubierta superior. En
el bugque proyecto tenemos:

20,00 7,75 16,7 51

Como el angulo es mayor de 40° los criterios de estabilidad dinamica no han de
restringirse para valores menores a 40°.

A continuacién se muestra un croquis con la ubicacion del punto de inundacién progresiva
del buque proyecto:
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3-ESPACIADO DE CUADERNAS

El espaciado de las cuadernas sera la unidad de divisién longitudinal basica de nuestro
buque proyecto, y en base a ella situaremos los mamparos transversales y se ha basado

en la disposicion del buque base, siendo:
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Separacion de 600 mm en los piques de proay popa.
Separacion de 700 mm entre los mamparos de colision y prensaestopas.

4-SUBDIVISION DEL BUQUE

-Mamparos

Los mamparos minimos que, segun la reglamentacion, se deben definir son:

Mamparo de colision

Mamparo prensaestopas

Mamparos de los extremos de Pr y Pp de la camara de maquinas
1 mamparo estanco como minimo adicional

-Mamparo de Colision

Para la determinacion de este mamparo se ha seguido el Convenio Torremolinos
y el Reglamento DNV.

e Convenio Torremolinos:

El Torremolinos indica que la posicion del mamparo del pique de proa ha de
situarse entre el 5% y el 8% de L. Siendo L igual al 96% de la eslora total de
flotacion situada a unaigual al 85% del puntal minimo de trazado medido desde
el canto alto de la quilla; o la distancia entre la cara de proa de la roda y el eje de
la mecha del timén en esta flotacion si esta Gltima es mayor. En los buques
proyectados para navegar con asiento de quilla, la flotacion en la que ha de medir
la eslora debe ser paralela a la flotacion de proyecto:

L1=0.96 Lf (85% Dcp) = 0.96 x 100,563 = 96,54 m

L2=96,517m

La eslora utilizada sera por tanto:

L=L1=96,54m

Como el buque proyecto consta de bulbo, la posicion del mamparo de colision
medida desde la Perpendicular de proa debe ser la menor de las siguientes

distancias:

o El punto medio de la prolongacion del bulbo que sobresalga de la
perpendicular de proa
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o El punto situado a proa de la perpendicular de proa que diste de ésta
1,5% de la L.

El punto medio del bulbo se sitta a 5,02 m de la perpendicular de proay el 1,5%
de la L a 1,45 m, por lo que serd esta la distancia a la que se sita el mamparo de
colisién, medida desde la perpendicular de proa.

El mamparo del pique de proa se sitda en la cuaderna 134, a 4,00 m a popa de la
perpendicular de proa, por lo que la eslora del pique de proa sera:

d=145+4,00=545m

El Torremolinos especifica que esta distancia debe estar comprendida entre el 5%
yel8%delal:

%5L = 0,05 x 96,54 = 4,827 m
%8L = 0,08 x 96,54 = 7,723 m
Como el mamparo de colisién se sitla a 5,45 m del punto definido a 1,5% de la

L a proa de la perpendicular de proa y se encuentra dentro del intervalo
calculado, esta distancia cumple con lo exigido en el Convenio.

e Reglamento DNV

Segun el DNV el Xc desde la perpendicular de proa al mamparo de
colisién debe situarse entre:

Xc min = 0,05 Lf- Xr

Xc max = 0,08 Lf - Xr

Para buques con bulbo Xr es el menor entre:
Xr=0,5XB

Xr=0,015Lf

Siendo XB la distancia dese la perpendicular de proa hasta el extremo mas a proa
del bulbo de proa. Por lo que:

0,5XB=0,5x%10,056=5,025m
0,015 Lf=0,015x 96,54 =1,45m
El menor de los valores es 0,015 Lf, por lo que Xr =1,45m

Entonces:
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Xcmin=0,05Lf-Xr =3,38m
Xcmax=0,08 Lf—Xr =6,27 m

Como el mamparo esta situado a 4,00 m a popa de la perpendicular de proa se
cumple tambien lo establecido en el DNV.

\ 5020
5450 T

j

% Mamparo de
74 colision

| 4000 |

Ppr

-Mamparo del pique de popa

Este mamparo se ha situado, segun las necesidades de espacio de la camara de
maquinas y de los tanques dispuestos en ese espacio, en la cuaderna 13.

-Mamparo de la cdmara de maquinas

La longitud de la cAmara de maquinas se ha fijado a partir de las dimensiones de
los diésel generadores y del motor eléctrico. En el ANEXO 2 se disponen las
caracteristicas de los motores.

El mamparo de la cdmara de maquinas se ha situado en la cuaderna 37 con lo que
tenemos una eslora de camara de maquinas de 16,80 m para poder albergar toda
la maquinaria.
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-Mamparos transversales adicionales

A lo largo de la eslora, se dispondran mamparos para dividir los tanques del
doble fondo y las cubas (cuadernas 37, 55, 73, 91 y 109) y los tanques de agua
dulce de proa (cuadernas 115y 120), y mamparos parciales para las cubas que

van desde el piso del doble fondo hasta la cubierta principal (cuadernas 43, 49,
61, 67, 79, 85, 97 y 103).

-Cubiertas

-Principal, superior y castillo

El buque dispone de dos cubiertas corridas, la principal a 8,00 m de la linea de
base y la superior, a 10,70 m. Las dos cubiertas se han dispuesto sin brusca y
arrufo para facilitar el compartimentado.

La cubierta principal es la de francobordo, por lo que debe cumplir la
reglamentacion correspondiente.

A 13,2 m se sitlia la cubierta castillo, que se extiende desde la mediania del buque

hasta proa.

-Doble fondo

El doble fondo se situa desde la cuaderna 37 a la 134 con una altura de 1,2 m.

En la cdmara de méaquinas la altura sera de 3,5 metros desde la cuaderna 20 a la
37.

Segun DNV la alturadel doble fondo en la maestra debe tener como minimo
una altura de 650 mm, y no debe ser inferior a:

Hdf = 250 + 20B +50T (mm) = 944 mm
Donde B es la manga de trazado y T el calado de verano.
Por tanto la altura de 1,6 m del doble fondo cumple con lo requerido por las

sociedades de clasificacion, ademas de dejar espacio suficiente para llevar el
combustible necesario y facilitar los trabajos de soldadura, construccién etc.

10
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-Cofferdams

Se situaran cofferdams para separar los tanques de combustible, aceite hidraulico, aceite
lubricante y similares de los tanques de agua dulce.

5- COMPARTIMENTADO

-Capacidades necesarias

-Tanques de combustible

Segun el RPA la autonomia del buque es de 6000 millas a 16,5 kn, lo que hace
una autonomia de 6000/ 16,5 = 363,6 horas.

Para comprobar la capacidad necesaria de los tanques de combustible se ha de
tener en cuenta los consumos de los motores diésel generadores.

-Motores diésel generadores

Después del analisis de la potencia necesaria de nuestro buque en el cuaderno 6,
se ha establecido que los diésel generadores son unos wartsila 6L.34 con una
demanda de potencia del 85% de 3000 kW cada uno y un consumo de 186 gr/kWh
con una carga del 85. En el ANEXO 2 podemos ver las caracteristicas del motor.
La capacidad de diesel necesaria para estos motores, mas un margen del 10% y
una autonomia de 363,36 horas, sera:

Consumo Mp = 1.1 x 186 x 363,63 x 6000 x 0,85 x 10"-6 = 379,43 Tn
Los tanques de uso diario deben tener una capacidad necesaria para una autonomia
de 14 horas, por lo que deberan tener 14,61 Tn como minimo.

El sedimentador tiene que contener los requerimientos de combustible para un dia,
por lo que debera tener una capacidad de 25,04 Tn.

Maés adelante comprobaremos si los tanques de combustible cumplen esta

demanda.

-Tanques aceite

El motor tiene un consumo de aceite de 0,4 gr/kW h, por lo que tenemos una

11
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capacidad necesaria de:
Consumo aceite = 363,63 x 1,1x 6000 x 0,4 x 10"-6 = 0,96 Tn

Maés adelante comprobaremos si los tanques de aceite cumplen esta demanda.

-Tanques de agua

Segun la norma UNE-EN ISO 15748-2 (suministro de agua potable en buques
y estructuras marinas) se establece un consumo de 150 litros por persona/camay
dia. El consumo de agua con una tripulacion de 30 personas y una autonomia de
363,63 horas, sin embargo, se calculara la capacidad necesaria para una marea de
30 dias, ya que estos buques pesqueros no estan navegando todo el tiempo sino
que pasan mucha parte de su navegacion en el caladero:

Consumo agua =0,15x30x30=135Tn

Mas adelante comprobaremos si los tanques de agua cumplen esta demanda.

-Tanques de aguas negrasy grises

Segun la norma UNE-EN ISO 15748-2 (suministro de agua potable en buques
y estructuras marinas) se establece un consumo de 25 litros por persona/cama y
dia. La capacidad para de aguas negras y grises con una tripulacion de 30 personas
para una marea de 30 dias es:

Capacidad Aguas sucias = 0,025 x 30 x 30 = 22,5 m3

Para evitar tener que disponer de un tanque colector de tales dimensiones para 30
dias, se instala una planta de tratamiento de aguas negras que permitira reducir el
tamafo necesario, al ser tratadas estas aguas, total o parcialmente, cuando se llena
dicho tanque.

Las aguas sucias, segin MARPOL, para poder ser descargadas del tanque, sin
haber sido previamente desmenuzadas ni desinfectadas, debera realizarse a una
distancia mayor de 12 millas marinas de la costa. Estas no se descargaran
instantdneamente, sino a un régimen moderado, hallandose el buque en ruta,
navegando a una velocidad no menor de 4 nudos.

En el caso de no usarse la planta de tratamiento, la capacidad del buque para estas
aguas es de 12,60 m3, capacidad de almacenamiento suficiente para 17 dias.

12
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-Tanques de fangos:

Segun MARPOL los bugues de mas de 400 GT, como es nuestro caso, deber
llevar un tanque de fangos resultantes de los combustibles, aceites y fugas de
hidrocarburos procedentes de la maquinaria. La dimensidn de este tanque se
calcula:
V=KxCdxD
K =0, 005
Cd = Consumo diario de combustible = 19,6 Tn
D = dias de autonomia = 363,63/24 = 15,15 dias
V=15m3

Mas adelante comprobaremos si los tanques de fangos cumplen esta demanda.

-Cubas

Segun el RPA el volumen de cubas requerido es de 3300 m3 de carga util de
atan.

-DEFINICION DE TANQUES

-Tanques de combustible
El buque dispone de 10 tanques de combustible en el doble fondo desde la

cuaderna 37 a la 120, simétricos dos a dos con respecto a crujia y se extienden de
costado a costado.

-Tanques de Uso diario

Los tanques de uso diario se disponen bajo la cubierta superior. Disponemos de
dos simétricos con respecto a crujia y a una altura de 5,00 m sobre la cubierta de
la camara de maquinas.

-Tanques de decantacion

Los tanques de decantacion se disponen a ambos lados de los de uso diario, y se
extienden hasta el costado del buque.

-Tanques aceite
El tanque de aceite del motor principal y el de aceite hidraulico se disponen en el

13
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doble fondo de la camara de maquinas a babor.

También disponemos un tanque para el aceite sucio bajo el motor principal.

-Tanques de agua

Disponemos de 4 tanques de agua dulce en el buque, dos situados en el doble
fondo de la cdmara de maquinas a babor y dos bajo la cubierta principal a
continuacidn de las cubas, simétricos con respecto a crujia y extendidos hasta el
costado.

Tanques de aguas negras y grises

El tanque de aguas sucias se dispone a popa de la cAmara de maquinas, bajo la
parte mas baja de su doble fondo.

-Tanques de fangos:

El tanque de fangos se dispone en el doble fondo de la cAmara de maquinas, a
babor.

-Tanques de reboses

El buque cuenta con un tanque de reboses dispuesto en el doble fondo de la cdmara
de méaquinas, bajo el motor principal, entre el tanque de aceite sucio y los tanques
de estribor del doble fondo de la camara de maquinas.

-Cubas

En la zona de las cubas, los mamparos se han situado ocupando la zona desde la
cuaderna 37 a la 115 cada seis claras de cuadernas, lo que hace una eslora de 4,2
m para cada cuba, y disponen de un tunel central para las tuberias de 1,6 m de
ancho y 3,4 m de altura.

En el cuaderno 1 se determiné que el buque tiene que tener 28 cubas, sin embargo
se comprobd que con 26 cubas el bugue alcanzaba el volumen requerido en el
RPA, por esto y por similitud con el buque base se decidi6 cambiar la
configuracion a 26 cubas.

Para minimizar el gasto energético durante el proceso de congelacién y posterior
conservacion del atin, los tanques se revisten interiormente con una chapa de
acero que se unira a la estructura mediante aisladores térmicos. En la camara
comprendida entre los tanques congeladores y la estructura del buque, se inyecta
una capa aislante de poliuretano expandido de 250 mm de espesor.

14
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A continuacion se muestra un croquis de la disposicion de las cubas:

Cub superior

Entrepuente de

pesca
g::::::::::::::::::::::::::::::::::::::::::::::i:::::::::::::::::l:::::::::::::: :::::::::::::i:::::::::::::::::l:::::::::::::::::::::::::::::::::::::::::::::::5 Cub principal
\L Forro cuba
3 (acero)
¥ Alslamlento
Cuba de Cuba de
congelado congelado
1250
- o
o
EEJ g
9

Doble [fondo

-Tanques estabilizadores:

El buque cuenta con un tanque estabilizador sobre la cubierta principal en la zona
de popa. Los sistemas de estabilizacién por tanques pasivos son frecuentes en
diversos tipos de buques debido a su simplicidad y bajo coste. Este esta formado
por dos tanques altos, unidos formando un solo tanque a través de su base y de un
costado a otro, a ras de cubierta.

Los tanques pasivos estabilizadores estan basados en el principio de que un fluido
en un tanque parcialmente lleno, dentro del buque, se movera de un lado a otro a
través del tanque cuando el buque se mueva en sentido del balance. La diferencia
de peso entre producido por el desplazamiento del fluido generara un momento de
balance en el buque, el cual puede ser ajustado en contraposicion con el balance
natural del buque en el mar, sirviendo para amortiguar y disminuir la amplitud en
el movimiento de balance del buque.

15
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] _ ) Q Direction of roll
Direction of static couple

Direction of dynamic moment =

|
Dynamic force

caused by mass "
of moving water _e_
and acceleration Static couple due to \

instantaneous position

of liquid in tank Cantar of rotation

|
|
G Ship ,JJ

Tank located above center of rotation

/;_-\\ Direction of roll
Direction of static couple

Direction of
dynamic moment

| Static couple due to
| instantanecus position
of liquid in tank

Center of rotation

Tt

caused by mass
of moving water A G Ship J

and acceleration
Tank located below center of rotation

Forces acting within a U-Tank Stabilization System

-Tanques de lastre

Disponemos de tres tanques de lastre, uno situado en el pique de proa y los dos
restantes bajo la rampa de popa, simétricos con respecto a crujia.

A continuacion se muestra una tabla con las coordenadas de cada tanque, sus
permeabilidades y pesos especificos:

Tank 86 0,65 Atun 24,85 | 28,8 | 288 -8,525 3 1,052 | DITTO | DITTO | DITTO | 0,991
T1_Cubal3_B Linked

Tank 86 0,65 Atun 24,85 28,8 28,8 -8,525 7,85 3 DITTO | DITTO | DITTO | DITTO

Tank 86 0,65 Atun 24,85 28,8 28,8 1,25 3 1,052 | DITTO | DITTO | DITTO | 0,991
T2_Cubal3_E linked

Tank 86 0,65 Atun 24,85 28,8 28,8 0 7,85 3 DITTO | DITTO | DITTO | DITTO
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Tank 86 0,65 Atun 29,05 33 33 -8,525 3 1,124 | DITTO | DITTO | DITTO | 1,056
T3 Cubal2 B Tinked

. 86 0,65 Atun | 29,05 | 33 33 | 8525 | 785 | 3 |DITTO | DITTO | DITTO | DITTO

Tank 86 0,65 Atun | 29,05 | 33 33 1,05 3 | 1,124 | oiTTO | DITTO | DITTO | 1,056
T4_Cubal2_E Tinked

Tk 86 0,65 Atun | 29,05 | 33 33 0 785 | 3 |pmTo | oirTo | oitTo | DITTO

Tank 86 0,65 Atun | 3325 | 372 | 372 | -8525 3 | 1,19 |oiTTo | DiTTO | DITTO | 1,128
T5_Cuball B Tinked

e 86 0,65 Atun | 3325 | 372 | 372 | 8525 | 785 | 3 |DITTO | DITTO | DITTO | DITTO

Tank 86 0,65 Atun | 3325 | 372 | 372 | 1,05 3 | 1,19 |oiTo | DiTTO | DITTO | 1,128
T6_Cuball E nked

. 86 0,65 Atun | 3325 | 372 | 372 0 785 | 3 |biTo | oitTo | oiTTO | DITTO

Tank 86 0,65 Atun 37,45 41,4 41,4 -8,525 3 1,281 | DITTO | DITTO | DITTO | 1,194
T7_Cubal0_B Tinked

. 86 0,65 Atun | 3745 | 41,4 | 41,4 | 8525 | 785 | 3 |DITTO | DITTO | DITTO | DITTO

Tank 86 0,65 Atun | 3745 | 41,4 | 41,4 | 1,05 3 | 1,281 | piTTO | DITTO | DITTO | 1,194
T8 Cubal0_E Tinked

Tank 86 0,65 Atun 37,45 41,4 41,4 0 7,85 3 DITTO | DITTO | DITTO | DITTO

Tank 86 0,65 Atun | 41,65 | 456 | 456 | -8525 3 | 1,385 | DITTO | DITTO | DITTO | 1,287
T9_Cuba9_B Linked

e 86 0,65 Atun | 41,65 | 456 | 456 | 8525 | 7,85 | 3 |DITTO | DITTO | DITTO | DITTO

Tank 86 0,65 Atun | 41,65 | 456 | 456 | 1,05 3 | 1,385 | DITTO | DITTO | DITTO | 1,287
T10_Cuba9_E Linked

. 86 0,65 Atun | 41,65 | 456 | 456 0 785 | 3 |biTo | oitTo | oiTTO | DITTO

Tank 86 0,65 Atun | 4585 | 49,8 | 49,8 | -8525 3 | 1,467 | piTTO | DITTO | DITTO | 1,391
T11 Cuba8 B Tinked

. 86 0,65 Atun | 4585 | 49,8 | 49,8 | -8525 | 7,85 | 3 |DITTO | DITTO | DITTO | DITTO

Tank 86 0,65 Atun | 4585 | 49,8 | 49,8 | 1,05 3 | 1,467 | DiTTO | DITTO | DITTO | 1,391
T12_Cuba8_E Tinked

Tk 86 0,65 Atun | 4585 | 49,8 | 49,8 0 785 | 3 |pmTo | oirTo | oitTo | DITTO

Tank 86 0,65 Atun | 5005 | 54 | s4 | -8525 3 | 1,512 | oiTTO | DITTO | DITTO | 1,469
T13_Cuba7_B Tinked

e 86 0,65 Atun | 50,05 | 54 s4 | 8525 | 785 | 3 |DpITTo | DITTO | DITTO | DITTO

Tank 86 0,65 Atun | 50,05 | 54 54 1,05 3 | 1,512 | oiTTO | DITTO | DITTO | 1,469
T14 Cuba7_E nked

. 86 0,65 Atun | 50,05 | 54 | 54 0 785 | 3 |biTo | birTo | oiTTO | DITTO

Tank 86 0,65 Atun 54,25 58,2 58,2 -8,525 3 1,562 | DITTO | DITTO | DITTO | 1,514
T15_Cuba6_B Tinked

. 86 0,65 Atun | 5425 | 582 | 582 | -8525 | 7,85 | 3 | DITTO | DITTO | DITTO | DITTO

Tank 86 0,65 Atun | 5425 | 582 | 582 | 1,05 3 | 1,562 | biTTO | DITTO | DITTO | 1,514
T15_Cubab_E Tinked

Tank 86 0,65 Atun 54,25 58,2 58,2 0 7,85 3 DITTO | DITTO | DITTO | DITTO

Tank 86 0,65 Atun | 5845 | 62,4 | 62,4 | -8525 3 | 1,674 | oiTTO | DITTO | DITTO | 1,568
T16_Cuba5_B linked

e 86 0,65 Atun | 5845 | 62,4 | 624 | 8525 | 7,85 | 3 |DITTO | DITTO | DITTO | DITTO

Tank 86 0,65 Atun | 5845 | 62,4 | 62,4 | 1,05 3 | 1,674 | DiTTO | DITTO | DITTO | 1,568
T17_Cuba5_E Linked

e 86 0,65 Atun | 5845 | 62,4 | 62,4 0 785 | 3 |biTo | oitTo | oiTTO | DITTO

Tank 86 0,65 Atun | 62,65 | 66,6 | 66,6 | -8525 3 | 1,746 | oiTTO | DITTO | DITTO | 1,608
T18 Cuba4 B Tinked

. 86 0,65 Atun | 62,65 | 66,6 | 666 | -8525 | 7,85 | 3 | DITTO | DITTO | DITTO | DITTO

Tank 86 0,65 Atun | 62,65 | 66,6 | 666 | 1,05 3 | 1,746 | piTTO | DITTO | DITTO | 1,608
T19_Cuba4_E Tinked

Tk 86 0,65 Atun | 62,65 | 66,6 | 66,6 0 785 | 3 |pmmTo | oirTo | oitTo | DITTO

Tank 86 0,65 Atun | 66,85 | 70,8 | 70,8 | -8367 3 |1812|_ . |oimo|pimTo| 1,75

8,525

T20_Cuba3_B ——

e 86 0,65 Atun | 66,85 | 70,8 | 70,8 | 8525 | 7,85 | 3 |DITTO | DITTO | DITTO | DITTO

Tank 86 0,65 Atun | 6685 | 70,8 | 70,8 | 1,05 3 | 1812 |piTTO | 8525 | DITTO | 1,75
T21_Cuba3_E Linked

. 86 0,65 Atun | 66,85 | 70,8 | 70,8 0 785 | 3 |biTo | oirTo | oiTTO | DITTO

Tank 86 0,65 Atun | 71,05 | 75 75 | 738 3 |1881| .. |oimTo | oitTo | 1,816

8,306

T22_Cuba2_B =

'T’;nek 86 0,65 Atun 71,05 | 75 75 | 8525 | 7,85 | 3 | DbmTo | pitTO | DITTO | DITTO
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Tank 86 0,65 Atun 71,05 75 75 1,05 3 1,881 | DITTO | 8,306 | DITTO | 1,816
T23_Cuba2_E linked
Tank 86 0,65 Atun 71,05 75 75 0 7,85 3 DITTO | DITTO | DITTO | DITTO
Tank 86 0,65 Atun 75,25 79,2 79,2 -5,774 3 1,97 - DITTO | DITTO | 1,885
7,162
T24_Cubal_B Dned
'T’;nek 86 0,65 Aun | 7525 | 792 | 792 | 8525 | 7,85 | 3 | DITTO | DITTO | DITTO | DITTO
Tank 86 0,65 Atun 75,25 79,2 79,2 1,05 3 1,97 | DITTO | 7,162 | DITTO | 1,885
T25_Cubal_E Tinked
Tank 86 0,65 Atun 75,25 79,2 79,2 0 7,85 3 DITTO | DITTO | DITTO | DITTO
T26_DF_A.Sucias Tank 98 0,96 Lodos 7,8 12,7 -0,8 0,8 1 -1 DITTO | DITTO | DITTO | -0,5
T27_DF_GOS5_E Tank 98 0,84 Diesel 24,6 37,2 0 7 1,34 -0,6 DITTO 3,8 1,14 | DITTO
T28_DF_GO5_B Tank 98 0,84 Diesel 24,6 37,2 -7 0 1,34 -0,6 -3,8 | DITTO | 1,14 | DITTO
T29_DF_G4_E Tank 98 0,84 Diesel 37,2 49,8 0 8,5 1,671 -0,4 | DITTO 7 1,34 -0,6
T30_DF_GO4_B Tank 98 0,84 Diesel 37,2 49,8 -8,5 0 1,671 -0,4 -7 DITTO | 1,34 -0,6
T31_DF_GO3_E Tank 98 0,84 Diesel 49,8 62,4 0 6,6 1,824 0,1 DITTO 8,5 1,671 -0,4
T32_DF_GO3_B Tank 98 0,84 Diesel 49,8 62,4 -6,6 0 1,824 0,1 -8,5 DITTO | 1,671 -0,4
T33_DF_GO2_E Tank 98 1 \f\;:ts:r 63 75 0 3,65 2,03 | 0,431 | DITTO 6,4 1,824 | 0,224
T34_DF_GO2_B Tank 98 1 \f\;:::r 63 75 -3,65 0 2,03 | 0,431 -6,4 DITTO | 1,824 | 0,224
T35_DF_GO1_E Tank 98 1 \;;:ts:r 75 82,7 0 2,2 2,178 | 0,431 | DITTO | 3,65 2,155 | DITTO
T36_DF_GO1_B Tank 98 1 \;;:::r 75 | 82,7 | 22 0 2,178 | 0,431 | -3,65 | DITTO | 2,155 | DITTO
Water
T37_DF_Lastre_E Tank 98 1,025 Ballast 86,2 92,5 0 1,2 2,315 0,7 DITTO 2,2 2,178 | 0,567
Water
T38_DF_Lastre_B Tank 98 1,025 Ballast 86,2 92,5 -1,2 0 2,315 0,7 -2,2 DITTO | 2,178 | 0,567
T39_ADulce_E Tank 98 1 \;/':::r 792 | 827 | o5 5,5 8 1,9 | orrTo | pirTo | piTTO | DITTO
T40_ADulce_B Tank 98 1 \f\;:ts:r 79,2 82,7 -5,5 -0,5 8 1,9 DITTO | DITTO | DITTO | DITTO
T41_UsoDiario_E Tank 98 0,84 Diesel 3,6 7,8 0 2 8 5 DITTO | DITTO | DITTO | DITTO
T42_UsoDiario_B Tank 98 0,84 Diesel 3,6 7,8 -2 0 8 5 DITTO | DITTO | DITTO | DITTO
T43_Sediment_E Tank 98 0,84 Diesel 3,6 7,8 2 7,2 8 5 DITTO | DITTO | DITTO | DITTO
T44_Sediment_B Tank 98 0,84 Diesel 3,6 7,8 -7,2 -2 8 5 DITTO | DITTO | DITTO | DITTO
Tank 98 1,025 Lastre 3,6 7,8 2 7,8 10,7 8 DITTO | DITTO | DITTO | DITTO
Linked
T45_Estabilizador Tank 98 1,025 Lastre 3,6 78 | -7,8 2 10,7 8 | DITTO | DITTO | DITTO | DITTO
Linked
Tank 98 1,025 Lastre 3,6 7,8 -2 2 8,5 8 DITTO | DITTO | DITTO | DITTO
T46_Lastre_Proa_E Tank 98 1,025 Lastre 82,7 86,2 0,45 5 8 0,3 DITTO | DITTO | DITTO | DITTO
T47_Lastre_Proa_B Tank 98 1,025 Lastre 82,7 86,2 -5 -0,45 8 0,3 DITTO | DITTO | DITTO | DITTO
T48_DFCM_Lodos Tank 98 0,96 Lodos 19 20,4 -1,7 -0,5 2 -0,7 DITTO 2 DITTO | DITTO
T49_DFCM_AcHidraulico Tank 98 0,925 Aceite 16,2 18,3 1,7 4,2 3,5 -0,7 DITTO 3,5 DITTO | DITTO
T50_DFCM_AcLubricante Tank 98 0,925 Aceite 18,3 24,6 1,7 5,4 3,5 -0,7 DITTO 4,2 DITTO | DITTO
T51_DFCM_Reboses Tank 98 0,84 Diesel 12,7 19 -1,7 -0,5 2 -0,7 DITTO | DITTO | DITTO | DITTO
T52_DFCM_Acsucio Tank 98 0,925 Lube Oil 12,7 19 -0,5 0,5 2 -0,7 DITTO | DITTO | DITTO | DITTO
T53_DFCM_ADulce_E Tank 98 1 Aguadulce | 12,7 19,7 -4,6 -1,7 3,5 -0,7 DITTO | DITTO | DITTO | DITTO
T54_DFCM_ADulce_B Tank 98 1 Agua dulce | 19,7 239 -5,3 -1,7 3,5 -0,7 -4,6 DITTO | DITTO | DITTO
Water
T55_Lastre_Proal Tank 98 1,025 Ballast 92,5 | 97,45 -2 2 8 0,7 -2,7 2,7 DITTO | DITTO
Water
T56_Lastre_Proa2 Tank 98 1,025 Ballast 97,4 106,5 -0,5 0,5 8 0,7 -2,7 2,7 DITTO | DITTO

Algunas medidas como las mangas de los tanques no coinciden con las reales, ya que han
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@

tenido que prolongarse para que el tanque interseque con el casco.

En el ANEXO 1 podemos ver los planos de los tanques dispuestos en esta tabla.

-COMPROBACION DE LAS CAPACIDADES:

-Tanques de combustible

TANQUES DE COMBUSTIBLE

T28 DF_GOS5_E | Diesel 0,84 45,767 | 54,485 | 31,73 | 2,02 | 0,324
T27 DF_GO5_B | Diesel 0,84 45,767 | 54,485 | 31,73 | -2,02 | 0,324
T30 DF_GO4 E | Diesel 0,84 81,05 | 96,488 | 43,822 | 3,245 | 0,536

T29 DF_G4 B | Diesel 0,84 81,05 | 96,488 | 43,822 | -3,245 | 0,536
T32_DF_GO3_E | Diesel 0,84 82,303 | 97,980 | 55,713 | 3,239 | 0,752
T31_DF_GO3_B | Diesel 0,84 82,303 | 97,980 | 55,713 | -3,239 | 0,752
T34 DF_GO2_E | Diesel 0,84 43,624 | 51,933 | 67,957 | 1,924 | 0,991
T33_DF_GO2_B | Diesel 0,84 43,624 | 51,933 | 67,957 | -1,924 | 0,991
T36_DF_GO1_E | Diesel 0,84 13,418 | 15,974 | 78,485 | 0,998 | 1,204
T35 DF_GO1_B | Diesel 0,84 13,418 | 15,974 | 78,485 | -0,998 | 1,204

TOTAL 532,324 | 633,719

La capacidad de combustible que tiene nuestro buque es de 633,719 m3 lo que hace un
total de 532,32 Tn que sobrepasan sobradamente las 379,73 Tn requeridas para la
autonomia especificada en el RPA. Con esta capacidad nuestro buque tiene una
autonomia de:

532,324
1.1 X 186 x 6000 x 0.85 x 10~°

Horas autonomia = = 510 horas

510 horas, que hacen un total de 21 dias de autonomia.

-Tanques de Uso diario

TANQUES DE USO DIARIO

T42_UsoDiario_E | Diesel 0,84 16,066 | 19,126 | 5,802 | 0,98 | 6,827
T41_UsoDiario B | Diesel 0,84 16,066 | 19,126 | 5,802 | -0,98 | 6,827
TOTAL 32,132 | 38,252

La capacidad de los tanques de uso diario es de 32,13 Tn, por lo que se cumple el
minimo establecido para 14 horas de 14,60 Tn.
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-Tanques de decantacion

TANQUES DE DECANTACION

T44_Sediment_E | Diesel 0,84 26,011 30,965 | 5,795 | 3,971 | 7,136
T43_Sediment_B | Diesel 0,84 26,011 30,965 | 5,795 | -3,971 | 7,136
TOTAL 52,022 61,931

La capacidad de los tanques de uso diario es de 52,02 Tn, por lo que se cumple el
minimo establecido para 24 horas de 25,04 Tn.

-Tanques aceite

TANQUES DE ACEITE

T49_DFCM_AcHidraulico | Lube Oil 0,925 3,353 3,625 |17,276| 2,022 | 2,412
T50_DFCM_AcLubricante | Lube Oil 0,925 32,196 | 34,806 | 22,037 | 2,716 | 2,171
TOTAL 35,549 | 38,431

La capacidad necesaria de aceite es de 0,96 Tn, sin embargo para el buque
proyecto se decidio poner una capacidad de dichos tanques mayor, acorde con las
capacidades del buque base, para hacerlos mas similares.

-Tanques de

agua dulce

TANQUES DE AGUA DULCE

T39_ADulce_E Fresh Water 1 68,723 | 68,723 |80,879| 1,683 | 5,194
T40_ADulce_B Fresh Water 1 68,723 | 68,723 [80,879]-1,683 | 5,194
T54_DFCM_ADulce2 | Fresh Water 1 24,614 | 24,614 [22,049]-2,719 | 2,169
T53_DFCM_ADulcel | Fresh Water 1 8,049 | 8,049 |18,241]-2,162 | 2,325
TOTAL 170,109 | 170,109

Vemos que se cumple el minimo establecido de 135 Tn.

-Tanques de aguas negras y grises

TANQUES DE AGUAS NEGRAS

T26_DF_A.Sucias

|_PesoEsp(Tn/m3)

Lodos

0,96

12,103

12,607

10,37

0,368

TOTAL

12,103

12,607

Vemos que no se cumple el minimo, pero como se explicO anteriormente,
disponemos de una planta de tratamiento para no disponer de un tanque de tales
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dimensiones.

-Tanques de fangos:

TANQUES DE FANGOS

T48_DFCM_Lodos | Lodos 0,96 3,851 4,011 19,701 | 1,084 | 0,803
TOTAL 3,851 4,011

El volumen minimo necesario es de 1,5 m3, y la capacidad del tanque es de 4,01
m3 por lo que se cumple el minimo requerido.

-Cubas:
CUBAS
| Nombre [Fluido | PesoEsp(Tn/m3) | Peso(Tn) | Vol (m3) | XG (m) | YG(m) ZG (m) |
T1 Cubal3_B Atun 0,65 93,646 144,071 | 26,859 | -3,556 4,94
T2 Cubal3 E | Atun 0,65 93,646 144,071 | 26,859 | 3,556 | 4,94
T3 Cubal2 B Atun 0,65 103,735 159,592 31,05 | -3,807 | 4,792
T4 _Cubal2 E Atun 0,65 103,735 159,592 31,05 3,807 4,792
T5_Cuball B Atun 0,65 110,562 170,095 35,239 | -4,037 | 4,724
T6_Cuball E | Atun 0,65 110,562 | 170,095 | 35,239 | 4,037 | 4,724
T7_CubalO_B Atun 0,65 114,197 175,688 | 39,431 | -4,184 | 4,695
T8 Cuball_E Atun 0,65 114,197 175,688 | 39,431 | 4,184 4,695
T9 Cuba9 B | Atun 0,65 115,258 177,32 | 43,625 | -4,264 | 4,703
T10 Cuba9 E Atun 0,65 115,258 177,32 43,625 | 4,264 4,703
T11 Cuba8_B Atun 0,65 114,275 175,808 | 47,821 | -4,275 | 4,731
T12_Cuba8_E Atun 0,65 114,275 175,808 47,821 | 4,275 4,731
T13 Cuba7_B Atun 0,65 112,698 173,382 | 52,019 | -4,25 4,762
T14_Cuba7_E Atun 0,65 112,698 173,382 | 52,019 4,25 4,762
T15_Cuba6_B Atun 0,65 109,356 168,239 | 56,212 | -4,156 | 4,799
T15 Cubab E | Atun 0,65 109,356 | 168,239 | 56,212 | 4,156 | 4,799
T16_Cuba5_B Atun 0,65 102,226 157,271 | 60,396 | -3,943 | 4,875
T17_Cuba5_E Atun 0,65 102,226 157,271 | 60,396 | 3,943 4,875
T18 Cuba4d B | Atun 0,65 91,925 141,423 | 64,582 | -3,603 | 4,961
T19 Cuba4 E Atun 0,65 91,925 141,423 64,582 | 3,603 4,961
T20_Cuba3_B Atun 0,65 78,57 120,878 | 68,772 | -3,16 5,065
T21 Cuba3_E Atun 0,65 78,57 120,878 | 68,772 3,16 5,065
T22 Cuba2 B | Atun 0,65 65,058 100,09 | 72,961 | -2,676 | 5,138
T23 Cuba2 E Atun 0,65 65,058 100,09 72,961 | 2,676 5,138
T24 _Cubal_B Atun 0,65 51,82 79,724 77,145 | -2,19 5,213
T25 Cubal E | Atun 0,65 51,82 79,724 | 77,145 | 2,19 | 5,213
TOTAL 2526,652 | 3887,162
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El volumen de cubas especificado en el RPA es de 3300 m3 y con esta disposicion
de cubas, el bugue proyecto alcanza un total de 3887,16 m3 de volumen de cubas,
por lo que se cumple sobradamente el volumen requerido.

-Resumen:

A continuacion se muestra una tabla resumen de las capacidades de los distintos
tanques y las requeridas.

Combustible Diesel 532,32 379,43 SI
Uso diario Diesel 32,13 14,61 Sl
Decantacion Diesel 52,02 25,04 S
Aceite Lube Qil 35,55 0,96 SI
Agua dulce \ilr:;hr 170,11 135,00 S|
Aguas negras Lodos 12,10 22,05 NO*
Fangos Lodos 3,85 1,44 Sl
Cubas Atun 2526,65 2145 Sl

*Se dispone de una planta de tratamiento para este tipo de residuos.
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PLANO DE TANQUES



\\
A— 3
| [ R e B
- __L'___/________________________
E—=——F -t =F=-t sF =t el B s E o s B = =Pt = Tl =Bl
t H Tt m LI Ll e
Il Il Il Il Il I 4
:cuba13 ::cuba12 ::cuba11 ::cuba10 || cuba9 | cuba8 | cuba?7 || cuba6 |l cuba5 Il cuba4 Ilcuba3 !l cuba2 !l cuba1
| H——-H———H—————H————”——”——”—‘_”_’—’:':’_—_ﬁ_—_ﬂ_——n——
Il Il
| 1] 1 1 1] Il Il Il 1l 1l 1
I . s Il Il Il Il Il Il
— —=>.acgité | Il 1 I I I L R T (R Y | B
k. ubticante |L _ L _ 1L L _ L — = oo o e === e T DF Gae0ll T
L I g —=-DFGasoOls-—_ | __-DRGasOH T " [ - BFEGes O3~ [ _-BRGasoOip | | DESeedll , LB,
-10 5 <io = 45 56 —55 50 65 70 75 80 85 20 95 100 105 110 115 120 125 130 135 14 145 150 155 160 165

CARACTERISTICAS
ESLORA TOTAL oo eeeneseeneeseeneen 113,0 m
ESLORA ENTRE PERPENDICULARES ......cocvvve.... 96,5 m i
* UNIVERSIDADE DA CORUKA
MANGA DE TRAZADO ....ooveeveeeeeeeeeeeeeeeeeeeee e 16,7 m ,
ESCOLA POLITECNICA SUPERIOR FERROL

PUNTAL A LA CTA SUPERIOR .....oovorirereeeesresrenrnss 10,7 m N PROVECTO! ToR.
PUNTAL A LA CTA PRINCIPAL ....ooooveoveeeeeeeeeeeeen, 8,0m 16-15 FERNANDO GARCIA-GANGES ICAZA
CALADO MEDIO DE TRAZADO .....cccoooviieeeeecieeeeee 72m FECHA:ZQ»] 6 NOMBRE DEL PROYECTO:

ESCALA: ATUNERO CONGELADOR DE 3300 m3

1:350 A3
NOMBRE DEL PLANO:
HOJA 1 DE 4| DISPOSICION DE TANQUES (PERFIL)

ACIET) 1SE Ol



>

ACIET)

T T T T T T
| | |
\ / | | | | | | | | | | ! |
\‘ /' :cuba13B:cuba 1ZB:cuba11B:cuba1OB:CubaQB :cubaSB :cubaYE :cubaGB :cuba5B :cuba4B |cuba 3 E :cubaZB :cuba‘lB |
\ / Y2 <A KA KA RATRAITRA! KA KA1 KA I < | KA ! KA I
e HRHRERKRIRRIRRR R KX
Y | | | | | | | | | \ | | | |
' ' ' | ' ' _
B | | | | | | | | i | | [ ! | B
. I ERAT" RA'" RATT RA" R RA!'" RA!T R RA 1T RN/ NA T RA ! KA
KRR RRRRRRRR
/'I \‘ |cuba13EIcuba12EIcuba11E:cuba10E:cuba9E :cubaBE :cuba7E Icuba 6 E |cuba 5 E :cuba4E :cubaSE |cuba 2 E :cuba1E '
' ' | |
\' \ : : | | | | | | : : : :
o | | | | | | | | |
CARACTERISTICAS
ESLORA TOTAL .ottt 113,0m
ESLORA ENTRE PERPENDICULARES .................... 96,5 m .
* UNIVERSIDADE DA CORURNA
MANGA DE TRAZADO ......coooeeiiiieeieee et 16,7 m ]
ESCOLA POLITECNICA SUPERIOR FERROL
PUNTAL A LA CTASUPERIOR ........coveiieieeieeiee 10,7 m N° PROYECTO: AUTOR.
PUNTAL A LA CTAPRINCIPAL .......oooveeeeeeeeeeeeean 80m 16-15 FERNANDO GARCIA-GANGES ICAZA
CALADO MEDIO DE TRAZADO .....cccoooviieeeeecieeeeee 72m FECHA.ZQ»] 6 NOMBRE DEL PROYECTO:
FSCALA ATUNERO CONGELADOR DE 3300 m3
1:350 A3
NOMBRE DEL PLANO:
HOJA 2 DE 4 |DISPOSICION DE TANQUES (CUB. SUPERIOR)

Se 0N




//—1—’\ T I I T I |
7 | . | | | | | | | R
- VN . | | | |
’ . I I I
RN decg;{sg‘;“e’ cuba 13 B |lcuba 128:cuba11 B:cuba1OB:cubaQB :cubaSB :cuba7E :cubaes lcuba 5B || cuba4 B :cubaSE
s | | | |
K RN \:\ | | | | | | | |
AL | | |
/’ N, [®ediate I I \:’ | \:’ ' \:’ I \:’ I ' \:’ | \:’ I \:’ | \:’ I
: N[ Gaoi et =t = = = == = — e == —
50 0 A Es\digti@% | AT | S S | ETAN ¢ S | M Cu | Gy | =S | TN | S—To N | EucT=p | W AT
N, o Gas ol || | | | | | | | | |
N ety Uy Uy Oy Oy O O
P el Towesl vl Tt ol Touwel T opell Toowel Bl
e . GﬂSQil Icuba 13E Icuba 12 E Icuba 11E Icuba 10E Icuba 9E Icuba 8E Icuba 7TE Icuba 6 E Icuba 5E Icuba 4E Icuba 3E
~ N P .
A N | | | | | | | | | | |
\Sg\l\l I I I I I I L_/'—//
CARACTERISTICAS
ESLORA TOTAL ..ot 113,0 m
ESLORA ENTRE PERPENDICULARES .................... 96,5 m .
MANGA DE TRAZADO 16,7 * UNIVERSIDADE DA CORUNA
"""""""""""""""""""""""""""""" LM ESCOLA POLITECNICA SUPERIOR FERROL
PUNTAL A LA CTA SUPERIOR .....oovvvrerreereesessseeeee 10,7 m e ERovEeTo: ron
PUNTAL A LA CTA PRINCIPAL «......ooooooooeeeeeeeseeeeee 8,0m 16-15 FERNANDO GARCIA-GANGES ICAZA
FECHA:
CALADO MEDIO DE TRAZADO .....cccoooviieeeeecieeeeee 72m 2016 NOMBRE DEL PROYECTO:
ESCALA: ATUNERO CONGELADOR DE 3300 m3
1:350 A3
NOMBRE DEL PLANO:
HOJA 3 DE 4 |DISPOSICION DE TANQUES (CUB. PRINCIPAL)

ACIET) 1SE Ol



//\\
<. e N
- *~_ DFGasOil _- >~ DF Gas Qil 7
— o S 4B -’ 3B
=T~ - o - Nt
fci | DECM | €T DF Gas Oil- >l g _
“jia-dulce 1 Ga duokce|2 \"‘/551_/\ ,// \‘~\ /”/ \\\ D;:\G\}a‘s\Ojl ==
W __rmbeses__ |bedos e \\\\‘ ,»/’ NG e \\\ aB-— .
— >;890as  ["aceile SHG0. : > e > = :
L lsucies, | Y TN S -
i - — AN . 7 N -7
- aceke __DFG3s Qil S ~.. ..~
. -labricante L 5E > bR
. ~. -7\ - ~.
~.. ,fﬁFGasom\ /I§FGasOiI S~
~ ne 4E N .7 >
P . . 3E
~. e
\\/

ESLORA TOTAL oo eeeneseeneeseeneen 113,0 m
ESLORA ENTRE PERPENDICULARES ......cocvvve.... 96,5 m i
* UNIVERSIDADE DA CORUKA
MANGA DE TRAZADO ....ooveeveeeeeeeeeeeeeeeeeeeee e 16,7 m ,
ESCOLA POLITECNICA SUPERIOR FERROL

PUNTAL A LA CTA SUPERIOR .....oovorirereeeesresrenrnss 10,7 m N PROVECTO! ToR.
PUNTAL A LA CTA PRINCIPAL ....ooooveoveeeeeeeeeeeeen, 8,0m 16-15 FERNANDO GARCIA-GANGES ICAZA
CALADO MEDIO DE TRAZADO ....ccceoooivieeeeeieeeees 72m FECHA:ZQ»] 6 NOMBRE DEL PROYECTO:

ESCALA: ATUNERO CONGELADOR DE 3300 m3

1:350 A3
NOMBRE DEL PLANO:
HOJA 4 DE 4| DISPOSICION DE TANQUES (DOBLE FONDO)

ACIET) 1SE Ol



ANEXO I

DATOS DE LOS MOTORES



DIESEL GENERADORES




WARTSILA

 WARTSILA 34DF
PRODUCT GUIDE

P B3
A

S
9
>

,»\ »\.“ T




Wartsila 34DF Product Guide 3. Technical Data

3.2 Wwartsila 6L34DF with 480/500 kW / cylinder

AUX AUX DE DE ME ME

Wartsila 6L34DF Gas | Diesel | Gas | Diesel | Gas | Diesel | Gas | Diesel | Gas | Diesel | Gas | Diesel

mode | mode | mode | mode | mode mode | mode | mode | mode mode | mode | mode
Cylinder output kw 480 500 480 500 500 500
Engine speed rpm 720 750 720 750 750 750
Engine output kW 2880 3000 2880 3000 3000 3000
Mean effective pressure MPa 2.2 2.2 2.2 2.2 2.2 2.2
Speed mode Constant Constant Constant Constant Constant Variable
IMO compliance Tier 3 ‘ Tier2 | Tier3 ‘ Tier2 | Tier3 ‘ Tier2 | Tier3 ‘ Tier2 | Tier3 ‘ Tier2 | Tier3 ‘ Tier 2

Combustion air system (Note 1)

Flow at 100% load ka/s | 4.2 ‘ 54 | 45 ‘ 54 | 42 ‘ 54 | 45 ‘ 54 | 45 ‘ 54 | 45 ‘ 55
Temperature at turbocharger in- °C 45 45 45 45 45 45
take, max.

Temperature after air cooler (TE °C 45 - 45 - 45 - 45 - 45 - 45 -
601), load > 70%

Temperature after air cooler (TE °C 55 - 55 - 55 - 55 - 55 - 55 -
601), load 30...70%

Temperature after air cooler (TE °C - 50 - 50 - 50 - 50 - 50 - 50
601)

Exhaust gas system (Note 2)

Flow at 100% load kg/s 4.3 5.5 4.6 5.5 4.3 5.5 4.6 5.5 4.6 5.5 4.6 5.7
Flow at 75% load kg/s 3.6 4.4 3.8 4.4 3.6 4.4 3.8 4.4 3.8 4.4 3.7 4.3
Flow at 50% load ka/s 2.9 3.1 3.1 3.1 2.9 3.1 3.1 3.1 3.1 3.1 3.0 3.1

Temperature after turbocharger °C 381 355 381 381 381 346 381 370 381 370 381 361
at 100% load (TE 517)

Temperature after turbocharger °C 402 327 401 349 402 318 401 340 401 340 386 348
at 75% load (TE 517)

Temperature after turbocharger °C 406 350 402 371 406 346 402 366 402 366 340 333
at 50% load (TE 517)

Backpressure, max. kPa 4 4 4 4 4 4

Calculated exhaust diameter for mm 537 595 555 608 537 591 555 603 555 603 554 606
35m/s

Heat balance at 100% load (Note 3)

Jacket water, HT-circuit kW 357 410 372 430 357 406 372 425 372 425 372 443
Charge air, HT-circuit kW 705 933 601 933 705 933 601 933 601 933 601 966
Charge air, LT-circuit kW 161 179 171 179 161 179 171 179 171 179 171 184
Lubricating oil, LT-circuit kW 250 252 260 264 250 250 260 261 260 261 260 281
Radiation kW 115 117 120 123 115 116 120 121 120 121 120 123

Fuel consumption (Note 4)

Total energy consumption at kd/kWh | 7400 - 7400 - 7400 - 7400 - 7400 - 7400 -
100% load

Total energy consumption at 75% | kd/kWh | 7790 - 7790 - 7790 - 7790 - 7790 - 7520 -
load

Total energy consumption at 50% | kJ/kWh | 8510 - 8510 - 8510 - 8510 - 8510 - 7700 -
load

Fuel gas consumption at 100% | kd/kWh | 7323 - 7323 - 7323 - 7323 - 7323 - 7323 -
load

Fuel gas consumption at 75% kd/kWh | 7671 - 7671 - 7671 - 7671 - 7671 - 7413 -
load
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3. Technical Data

Wartsila 34DF Product Guide

AUX AUX DE DE ME ME

Wartsild 6L34DF Gas | Diesel | Gas | Diesel | Gas | Diesel | Gas | Diesel | Gas | Diesel | Gas | Diesel

mode | mode | mode mode | mode | mode | mode mode | mode @ mode | mode mode
Cylinder output kW 480 500 480 500 500 500
Fuel gas consumption at 50% kJ/kWh | 8350 - 8350 - 8350 - 8350 - 8350 - 7554 -
load
Fuel oil consumption at 100% a/kWh 1.9 188 1.9 189 1.9 186 1.9 187 1.9 187 1.9 189
load
Fuel oil consumption at 75% load | g/kWh 2.6 186 2.6 187 2.6 184 2.6 185 2.6 185 2.4 182
Fuel oil consumption 50% load 9/kWh 3.8 193 3.8 194 3.8 192 3.8 193 3.8 193 3.5 181
Fuel gas system (Note 5)
Gas pressure at engine inlet, min | kPa (a) 535 - 535 - 535 - 535 - 535 - 535 -
(PT901)
Gas pressure to Gas Valve Unit, | kPa(a) | 655 - 655 - 655 - 655 - 655 - 655 -
min
Gas temperature before Gas °C 0...60 - 0...60 - 0...60 - 0...60 - 0...60 - 0...60 -
Valve Unit
Fuel oil system
Pressure before injection pumps kPa 700+50 700+50 700+50 700+50 700+50 700+50
(PT 101)
Fuel oil flow to engine, approx m3/h 3.1 3.2 3.0 3.2 3.2 3.2
HFO viscosity before the engine cSt - 16...24 - 16...24 - 16...24 - 16...24 - 16...24 - 16...24
Max. HFO temperature before °C - 140 - 140 - 140 - 140 - 140 - 140
engine (TE 101)
MDF viscosity, min. cSt 2.0 2.0 2.0 2.0 2.0 2.0
Max. MDF temperature before °C 45 45 45 45 45 45
engine (TE 101)
Leak fuel quantity (MDF), clean kg/h 5.6 1.1 5.8 11.6 5.6 1.1 5.8 11.6 5.8 11.6 5.9 11.8
fuel at 100% load
Pilot fuel (MDF) viscosity before cSt 2.1 2.1 2..11 2.1 2.1 2..11
the engine
Pilot fuel pressure at engine inlet | kPa (a) 550...750 550...750 550...750 550...750 550...750 550...750
(PT 112)
Pilot fuel pressure drop after en- kPa 150 150 150 150 150 150
gine, max
Pilot fuel return flow at 100% load | kg/h 590 590 590 590 590 590
Lubricating oil system
Pressure before bearings, nom. kPa 500 500 500 500 500 500
(PT 201)
Suction ability, including pipe kPa 30 30 30 30 30 30
loss, max.
Priming pressure, nom. (PT 201) kPa 50 50 50 50 50 50
Suction ability priming pump, in- kPa 30 30 30 30 30 30
cluding pipe loss, max.
Temperature before bearings, °C 63 63 63 63 63 63
nom. (TE 201)
Temperature after engine, approx. °C 78 78 78 78 78 78
Pump capacity (main), engine m3/h 78 81 78 81 81 81
driven
Pump capacity (main), electrically | m3/h 67 70 67 70 70 70
driven
Priming pump capacity (50/60Hz) | m3/h 15.0/18.0 15.0/18.0 15.0/18.0 15.0/18.0 15.0/18.0 15.0/18.0
Oil volume, wet sump, nom. m3 16 16 16 16 16 16
Oil volume in separate system oil m3 3 3 3 3 3 3

tank
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3. Technical Data

AUX AUX DE DE ME ME

Wartsilal6L34DE Gas | Diesel | Gas | Diesel | Gas | Diesel | Gas | Diesel | Gas | Diesel | Gas | Diesel
mode | mode | mode mode | mode | mode | mode @ mode | mode @ mode | mode mode

Cylinder output kW 480 500 480 500 500 500
Oil consumption at 100% load, 9/KWh 0.4 0.4 0.4 0.4 0.4 0.4
approx.
Crankcase ventilation flow rate at | I/min 840 840 840 840 840 840
full load
Crankcase ventilation backpres- kPa 0.3 0.3 0.3 0.3 0.3 0.3
sure, max.
Oil volume in turning device |
Qil volume in speed governor | 14.22 14.22 14..2.2 14.22 14.22 14..2.2
HT cooling water system
Pressure at engine, after pump, kPa 250 + static 250 + static 250 + static 250 + static 250 + static 250 + static
nom. (PT 401)
Pressure at engine, after pump, kPa 530 530 530 530 530 530
max. (PT 401)
Temperature before cylinders, °C 85 85 85 85 85 85
approx. (TE 401)
Temperature after engine, nom. °C 96 96 96 96 96 96
Capacity of engine driven pump, | md3h 60 60 60 60 60 60
nom.
Pressure drop over engine, total kPa 100 100 100 100 100 100
Pressure drop in external system, kPa 100 100 100 100 100 100
max.
Pressure from expansion tank kPa 70...150 70...150 70...150 70...150 70...150 70...150
Water volume in engine m3 0.41 0.41 0.41 0.41 0.41 0.41
Delivery head of stand-by pump kPa 250 250 250 250 250 250
LT cooling water system
Pressure at engine, after pump, kPa 250+ static 250+ static 250+ static 250+ static 250+ static 250+ static
nom. (PT 471)
Pressure at engine, after pump, kPa 530 530 530 530 530 530
max. (PT 471)
Temperature before engine, max. °C 38 38 38 38 38 38
(TE 471)
Temperature before engine, min. °C 25 25 25 25 25 25
(TE 471)
Capacity of engine driven pump, | m3/h 60 60 60 60 60 60
nom.
Pressure drop over charge air kPa 35 35 35 35 35 35
cooler
Pressure drOp in external system, kPa 100 100 100 100 100 100
max.
Pressure from expansion tank kPa 70...150 70...150 70...150 70...150 70...150 70...150
Delivery head of stand-by pump kPa 250 250 250 250 250 250
Starting air system
Pressure, nom. kPa 3000 3000 3000 3000 3000 3000
Pressure, max. kPa 3000 3000 3000 3000 3000 3000
Pressure at engine during start, kPa 1500 1500 1500 1500 1500 1500
min. (alarm) (20°C)
Low pressure limit in starting air kPa 1600 1600 1600 1600 1600 1600
receiver
Starting air consumption, start Nm3 4.7 4.7 4.7 4.7 4.7 4.7

(successful)
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AUX AUX DE DE ME ME

Wartsild 6L34DF Gas | Diesel | Gas | Diesel | Gas | Diesel | Gas | Diesel | Gas | Diesel | Gas | Diesel

mode | mode | mode mode | mode | mode | mode mode | mode @ mode | mode mode

Cylinder output kW 480 500 480 500 500 500
Consumption per start (with Nm3 6.1 6.1 6.1 6.1 6.1 6.1
slowturn)

Notes:

Note 1 At ISO 15550 conditions (ambient air temperature 25°C, LT-water 25°C) and 100% load. Tolerance 5%.

Note 2 At ISO 15550 conditions (ambient air temperature 25°C, LT-water 25°C) and 100% load. Flow tolerance 5% and temper-
ature tolerance 10°C in gas mode operation. Flow tolerance 8% and temperature tolerance 15°C in diesel mode operation.

Note 3 At 100% output and nominal speed. The figures are valid for ambient conditions according to ISO 15550 except for LT-
water temperature, which is corresponding to charge air receiver temperature 45°C in gas operation. With engine driven
water and lubricating oil pumps. Tolerance for cooling water heat 10%, tolerance for radiation heat 30%. Fouling factors
and a margin to be taken into account when dimensioning heat exchangers.

Note 4 At ambient conditions according to ISO 15550 and receiver temperature 45 °C. Lower calorific value 42 700 kJ/kg for
pilot fuel and 49 620 kJ/kg for gas fuel. With engine driven pumps (two cooling water pumps, one lubricating oil pump
and pilot fuel pump). Tolerance 5%.

Note 5  Fuel gas pressure given at LHV > 36MJ/m?3N. Required fuel gas pressure depends on fuel gas LHV and need to be increased

for lower LHV's. Pressure drop in external fuel gas system to be considered. See chapter Fuel system for further inform-
ation.

ME = Engine driving propeller, variable speed
AE = Auxiliary engine driving generator

DE = Diesel-Electric engine driving generator

Subject to revision without notice.
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Engineered motors
Squirrel cage three phase
high voltage motors,

Up to 8000 kW

www.abb.com/motors&generators

> Product offering

>> High voltage induction motors

>>> Rib cooled motors NXR

>>> Rib cooled motors HXR

>>> Process performance rib cooled motors
>>> Modular induction motors
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HV Modular induction motors 3000 V - 50 Hz
Technical data for totally enclosed squirrel
cage three phase motors

IP55 - IC 611 - Insulation class F, temperature rise class B

Efficiency Power factor  Current Torque
Sound
Full 3/4 Full 3/4 | | | T T T Rotor  Motor  pressure
Output Motor Product Speed load Iload load load " s 0 N = ™ inertia weight levelL,
kKW type ID vmin  100% 75% 100% 75% A A Nm Tv Tv  kgm? kg dB(A)

1500 r/min = 4 poles 3000 V 50 Hz
630 AMI 400L4A 10024 1482 94.6 94.8 0.87 0.86 146 4.3 38 4058 0.5 1.8 14.6 2930 79
710 AMI 400L4A 10025 1484 95.0 95.2 0.87 0.86 165 4.8 46 4569 0.6 2.0 15.6 3030 79
800 AMI 400L4A 10026 1486 952 953 086 0.83 188 54 62 5142 0.7 22 16.6 3110 79
900 AMI 400L4A 10027 1486 95.4 95.5 0.86 0.84 210 5.4 66 5785 0.7 2.2 17.6 3210 79
1000 AMI 400L4A 10028 1486 95.6 95.7 0.86 0.83 234 5.5 76 6426 0.7 2.2 18.6 3320 79
1120 AMI400L4A 10029 1486 958 960 083 086 256 55 73 7198 08 22 206 3500 79
1250 AMI 450L4A 10030 1486 956 957 088 0.87 286 53 77 8033 0.7 21 309 4190 81
1400 AMI 450L4A 10031 1487 95.8 95.9 0.87 0.85 323 5.7 97 8992 0.7 2.3 32.6 4310 81
1600 AMI 450L4A 10032 1487 96.0 961 087 0.85 367 59 108 10274 0.8 24 36.1 4540 81
1750  AMI450L4A 10033 1489 962 962 087 085 403 58 124 11224 07 24 383 4680 81
1800 AMI 500L4A 10034 1489 958 959 0.88 0.87 411 48 102 11545 0.5 1.9 50.0 5220 82
2000 AMI 500L4A 100385 1490 961 962 0.89 0.87 452 54 116 12817 0.6 2.1  56.1 5540 82
2240 AMI 500L4A 10036 1490 96.3 964 088 0.87 507 55 131 14354 0.7 2.1  59.1 5710 82
2500 AMI 500L4A 10037 1490 964 965 090 0.89 558 55 131 16020 0.7 2.1  65.1 6020 82
2750 AMIS00L4A 10038 1491 966 967 090 089 609 58 141 17618 07 22 711 6360 82
3250 AMI560L4AB 10039 1490 96.3 964 087 0.87 742 48 163 20833 0.5 21 104.3 8090 86
3750 AMI560L4AB 10040 1490 96.5 96.7 089 0.90 836 49 154 24037 05 241 118.4 8660 86
4250 AMI 560L4A B 10041 1491 96.7 96.9 0.89 0.88 954 5.5 207 27222 0.6 2.4 127.8 9070 86
4750 AMISGOL4AB 10042 1491 969 970 088 086 1077 58 263 80422 07 26 1402 9670 86
5000 AMIG630L4AB 10043 1489 96.7 96.8 0.89 0.89 1121 4.8 216 32055 0.5 21 183.2 11360 87
5600 AMI630L4A B 10044 1491 97.0 971 0.89 089 1244 54 259 35855 0.6 2.4 206.7 12180 87
6100 AMI630L4A B 10045 1491 97.0 97.2 0.90 0.90 1348 4.9 222 39067 0.5 21 222.6 12660 87

7100 AMI630L4AB 10046 1492 97.2 97.3 0.88 0.87 1591 56 363 45428 0.6 2.5 243.8 13390 87

Data presented in rating lists are typical values. Guaranteed values on request.

All engineered motors are optimized for the specified application.

Accurate motor data will be given on request at quotation phase.

Legally binding performance and specification data is given to the end user once each order is confirmed.
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ANEXO Il

CALIBRACION DE TANQUES



Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

Tank Calibrations

Tank Calibrations - T1L_Cubal3 B

Fluid Type = Atun
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 0,65

100 : L T1_Cubal3_B
. ; : Trim: 0 m; Heel: 0 deg to starboard
ogr---- | . ; I Sounding
: : : I Uizge
agt---- I Capacity
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— ] : . .
L | ¢
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oupding | : 5 5
A -2 s '1"'g"1 """ T S e i A
0 R T ——
05 1 15 2 25 3} 35 4 45 &
Soundings & Ullage m
0 10 20 3 4 50 60 70 & % 100 10 120 130 140
Capacity tonne
5 3 0 3 6 & 12 45 18 2 2 27 W B b
Centre of Gravity m
0 1 20 P 4 s 6 70 8 % 100 110 120 130 140
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”3 tonne m tonne.m
T1 Cubal3 B |6,859 0,000 (100,000 |144,110 93,672 26,859 |-3,557 [4,940 |0,000
6,754 0,105 98,000 141,228 91,798 26,859 |-3,547 (4,881 (111,118
6,748 0,111 (97,900 141,084 91,704 26,860 |[-3,547 [4,878 |111,086
6,500 0,359 93,208 134,322 87,309 26,861 |-3,524 (4,741 |109,397
6,000 0,859 [83,848 120,834 78,542 26,865 |[-3,474 |[4,461 |104,633
5,500 1,359 74,655 107,586 69,931 26,868 |[-3,421 |4,181 |98,283
5,000 1,859 |65,673 94,641 61,517 26,872 |[-3,368 |3,899 |91,310
4,500 2,359 56,919 82,026 53,317 26,877 |[-3,314 |3,615 |84,383
4,000 2,859 |48,402 69,752 45,339 26,882 [-3,261 |3,329 |77,576
3,500 3,359 (40,141 57,847 37,601 26,887 |[-3,211 [3,038 |70,293
3,000 3,859 32,180 46,375 30,144 26,894 |-3,169 |[2,740 |62,298
2,500 4,359 [24,573 35,412 23,018 26,902 |-3,149 [2,429 |53,773
2,000 4,859 17,401 25,077 16,300 26,912 |-3,181 |[2,093 |22,272




Cuaderno 4: Célculos de arquitectura naval

Proyecto n°

16-15.

Fernando Garcia-Ganges Icaza

1,500 5,359 [12,142 17,498 11,374 26,916 |-3,046 (1,811 |16,917
1,000 5,859 7,413 10,683 6,944 26,917 |-2,903 1,533 [11,975
0,500 6,359 |3,280 4,727 3,072 26,900 |-2,752 (1,264 |7,679
0,184 6,675 1,000 1,441 0,937 26,811 |-2,648 |1,099 |[5,448
0,000 6,859 0,000 0,000 0,000 24,872 1-2,374 10,991 [0,000

Tank Calibrations - T2_Cubal3_E

Fluid Type = Atun

Specific gravity = 0,65

Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
L S T R S e { | T2_Cubal3E
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Capacity tonne
0 25 5 75 10 125 15 175 0 25 & 275 0 25 35
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0 fo 20 3 4 50 6 70 S g 100 10 120 130 140
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |[TCG VCG FSM
m m m”3 tonne m m tonne.m
T2 Cubal3 E |6,859 0,000 [100,000 |144,110 93,672 26,859 (3,557 4,940 (0,000
6,754 0,105 98,000 141,228 91,798 26,859 (3,547 4,881 (111,118
6,748 0,111 [97,900 141,084 91,704 26,860 (3,547 4,878 (111,086
6,500 0,359 [93,208 134,322 87,309 26,861 |[3,524 |4,741 |109,397
6,000 0,859 [83,848 120,834 78,542 26,865 (3,474 4,461 |[104,633
5,500 1,359 | 74,655 107,586 69,931 26,868 |[3,421 |4,181 |98,283
5,000 1,859 65,673 94,641 61,517 26,872 13,368 (3,899 [91,310
4,500 2,359 [56,919 82,026 53,317 26,877 |[3,314 |3,615 |84,383
4,000 2,859 48,402 69,752 45,339 26,882 |3,261 (3,329 |77,576
3,500 3,359 [40,141 57,847 37,601 26,887 |[3,211 |3,038 |70,293
3,000 3,859 32,180 46,375 30,144 26,894 3,169 (2,740 |62,298
2,500 4,359 |24,573 35,412 23,018 26,902 |[3,149 |2,429 |[53,773
2,000 4,859 17,401 25,077 16,300 26,912 3,181 |2,093 |22,272
1,500 5,359 12,142 17,498 11,374 26,916 (3,046 |1,811 |[16,917




Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

1,000 5,859 7,413 10,683 6,944 26,917 (2,903 |1,533 [11,975
0,500 6,359 |[3,280 4,727 3,072 26,900 (2,752 |1,264 |7,679
0,184 6,675 1,000 1,441 0,937 26,811 (2,648 |1,099 (5,448
0,000 6,859 [0,000 0,000 0,000 24,872 2,374 10,991 |0,000
Tank Calibrations - T3_Cubal2 B
Fluid Type = Atun Specific gravity = 0,65
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
L S e aa— I e i | T3 _Cubai2 B
; ; 5 ; ; ; ; ; ; ; ; ¢ | Trim: 0 m; Heel: 0 deg to starboard
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Soundings & Ullage m
0 f0 20 30 40 s 6 70 & % 10 110 120 130 140
Capacity tonne
5 3 0 3 6 4 2 5 8 A M 7 N B b
Centre of Gravity m
0 10 20 30 40 50 60 70 8 90 100 110 120 130 140
Free Surface Moment tonne.m
Tank Name Sounding |Ullage | % Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”3 tonne m tonne.m
T3 Cubal2 B |6,794 0,000 [100,000 |159,641 103,767 31,050 |-3,808 [4,792 |0,000
6,679 0,115 [98,000 156,448 101,691 31,050 [-3,802 [4,731 |115,503
6,673 0,121 [97,900 156,289 101,588 31,050 [-3,802 |4,728 |115,485
6,500 0,294 94,908 151,512 98,483 31,051 |[-3,793 [4,636 |114,872
6,000 0,794 |[86,288 137,752 89,539 31,053 [-3,768 |4,369 |[112,605
5,500 1,294 77,736 124,099 80,664 31,055 |[-3,740 [4,101 |109,584
5,000 1,794 69,271 110,585 71,880 31,057 [-3,711 |3,831 |106,042
4,500 2,294 | 60,904 97,228 63,198 31,059 [-3,680 [3,560 |102,208
4,000 2,794 52,653 84,056 54,636 31,062 [-3,649 |3,286 |97,595
3,500 3,294 |[44,544 71,110 46,222 31,064 |-3,620 [3,009 |92,121
3,000 3,794 36,609 58,443 37,988 31,068 [-3,596 |2,728 |85,813
2,500 4,294 | 28,879 46,103 29,967 31,071 |-3,585 [2,439 |78,819
2,000 4,794 |[21,395 34,155 22,201 31,076 |-3,608 [2,135 |70,770




Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

1,500 5,294 |15,208 24,279 15,781 31,078 |-3,515 [1,860 |[36,672
1,000 5,794 |9,525 15,206 9,884 31,075 [-3,387 |1,592 |29,488
0,500 6,294 |[4,316 6,890 4,478 31,057 |-3,240 [1,328 [21,871
0,149 6,645 1,000 1,596 1,038 30,913 [-3,110 |1,147 |16,593
0,000 6,794 | 0,000 0,000 0,000 29,072 |[-2,806 |1,056 |0,000
Tank Calibrations - T4_Cubal2_E
Fluid Type = Atun Specific gravity = 0,65
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
100 i T T — T —— L7 T4_Cubai2_E
: ; , , 5 ; H : ; Trim: 0 m; Heel: 0 deg to starboard
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Soundings & Ullage m
0 10 20 30 40 50 60 70 8 S 100 110 120 130 140
Capacty tonne
0 3 6 9 12 15 18 21 24 21 3 I B I} 42
Centre of Gravity m
0 10 20 30 40 50 60 70 8 S 100 10 120 130 140
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |[TCG VCG FSM
m m m”3 tonne m m tonne.m
T4 Cubal2 E |6,794 0,000 100,000 |159,641 103,767 31,050 (3,808 |4,792 (0,000
6,679 0,115 |[98,000 156,448 101,691 31,050 (3,802 |4,731 |[115,503
6,673 0,121 97,900 156,289 101,588 31,050 (3,802 |4,728 |[115,485
6,500 0,294 |[94,908 151,512 98,483 31,051 (3,793 |4,636 |[114,872
6,000 0,794 |86,288 137,752 |89,539 31,053 [3,768 [4,369 [112,605
5,500 1,294 | 77,736 124,099 80,664 31,055 (3,740 4,101 |109,584
5,000 1,794 [69,271 110,585 |71,880 31,057 [3,711 [3,831 [106,042
4,500 2,294 |[60,904 97,228 63,198 31,059 (3,680 |3,560 [102,208
4,000 2,794 |52,653 |84,056 54,636 31,062 [3,649 [3,286 [97,595
3,500 3,294 |44,544 71,110 46,222 31,064 |[3,620 |3,009 [92,121
3,000 3,794 |36,609 58,443 37,988 31,068 |[3,596 |2,728 |85,813
2,500 4,294 |28,879 46,103 29,967 31,071 [3,585 |2,439 |[78,819




Cuaderno 4: Célculos de arquitectura naval

Proyecto n°

Fernando Garcia-Ganges Icaza

16-15.
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2,000 4,794 21,395 34,155 22,201 31,076 |3,608 (2,135 |70,770
1,500 5,294 |[15,208 24,279 15,781 31,078 [3,515 |1,860 |36,672
1,000 5,794 9,525 15,206 9,884 31,075 |3,387 (1,592 |29,488
0,500 6,294 [4,316 6,890 4,478 31,057 [3,240 |1,328 |21,871
0,149 6,645 [1,000 1,596 1,038 30,913 3,110 |1,147 |16,593
0,000 6,794 |0,000 0,000 0,000 29,072 (2,806 |1,056 (0,000
Tank Calibrations - T5_Cuball B
Fluid Type = Atun Specific gravity = 0,65
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
L N S B . e T5_Cubal1 B
: ; ; Trim: 0 m; Heel: 0 deg to starboard
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Soundings & Ullage m
0 10 20 3 40 50 60 70 80 80 100 10 120 130 140
Capacty tonne
8 4 0 4 8 12 1 20 24 2B/ 32 B 4 44 48
Centre of Gravity m
0 1 20 % 4 S 6 70 8 % 100 10 120 130 140
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”3 tonne m tonne.m
T5 Cuball B |6,722 0,000 (100,000 |170,152 110,599 35,239 |[-4,038 [4,723 |0,000
6,601 0,121 [98,000 166,749 108,387 35,240 |[-4,036 |4,661 |120,695
6,595 0,127 [97,900 166,579 108,276 35,240 |-4,036 |[4,657 |120,684
6,500 0,222 |[96,338 163,921 106,548 35,240 [-4,034 |4,609 |120,516
6,000 0,722 |[88,105 149,912 97,443 35,241 |-4,026 [4,350 |119,532
5,500 1,222 79,896 135,945 88,365 35,242 |-4,017 (4,090 (118,417
5,000 1,722 | 71,714 122,023 79,315 35,243 |-4,008 |[3,829 |117,296
4,500 2,222 63,559 108,146 70,295 35,245 |-3,998 (3,566 |116,100
4,000 2,722 | 55,437 94,327 61,313 35,246 |[-3,987 [3,300 |114,233
3,500 3,222 47,376 80,611 52,397 35,248 |-3,979 (3,032 (111,073
3,000 3,722 |[39,408 67,053 43,584 35,249 [-3,976 |2,760 |106,645
2,500 4,222 31,559 53,699 34,904 35,251 |[-3,987 |2,481 |101,599




Cuaderno 4: Célculos de arquitectura naval

Proyecto n°

16-15.

Fernando Garcia-Ganges Icaza

2,000 4,722 23,854 40,589 26,383 35,252 |-4,027 |2,192 |95,304
1,500 5,222 | 17,127 29,141 18,942 35,252 |-3,984 [1,918 |55,066
1,000 5,722 10,928 18,594 12,086 35,249 |-3,885 |[1,656 |47,804
0,500 6,222 | 5,069 8,624 5,606 35,232 |-3,764 [1,397 |39,184
0,128 6,594 |1,000 1,702 1,106 35,068 |[-3,641 [1,206 |31,798
0,000 6,722 |0,000 0,000 0,000 33,272 [-3,391 |1,128 |0,000
Tank Calibrations - T6_Cuball E
Fluid Type = Atun Specific gravity = 0,65
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
100 ' [ B T T e . ety T6_Cubal1_E
: ; ; ; : ; ; ; Trim: 0 m; Heel: 0 deg to starboard
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Soundings & Ullage m
0 10 20 3 4 50 6 70 8 9 100 110 120 130 140
Gapactty tonne
0 3 6 & 12 {5 18 A 24 27 N B B B L2
Gentre of Gravity m
0 10 20 3 40 50 60 70 8 9 100 110 120 130 140
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |[TCG VCG FSM
m m m”3 tonne m m tonne.m
T6 Cuball E |6,722 0,000 (100,000 |170,152 110,599 35,239 (4,038 |4,723 |0,000
6,601 0,121 [98,000 166,749 108,387 35,240 (4,036 |4,661 [120,695
6,595 0,127 [97,900 166,579 108,276 35,240 |[4,036 |4,657 |120,684
6,500 0,222 96,338 163,921 106,548 35,240 |4,034 (4,609 |120,516
6,000 0,722 |[88,105 149,912 97,443 35,241 |4,026 |4,350 |119,532
5,500 1,222 79,896 135,945 88,365 35,242 14,017 (4,090 |118,417
5,000 1,722 |71,714 122,023 79,315 35,243 |4,008 |3,829 |117,296
4,500 2,222 63,559 108,146 70,295 35,245 3,998 (3,566 [116,100
4,000 2,722 |55,437 94,327 61,313 35,246 (3,987 |3,300 |[114,233
3,500 3,222 |47,376 80,611 52,397 35,248 |[3,979 |3,032 |111,073
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3,000 3,722 39,408 67,053 43,584 35,249 |3,976 (2,760 |106,645
2,500 4,222 31,559 53,699 34,904 35,251 (3,987 |2,481 (101,599
2,000 4,722 23,854 40,589 26,383 35,252 14,027 (2,192 |95,304
1,500 5,222 17,127 29,141 18,942 35,252 [3,984 |1,918 |55,066
1,000 5,722 10,928 18,594 12,086 35,249 (3,885 |1,656 |47,804
0,500 6,222 5,069 8,624 5,606 35,232 [3,764 |1,397 |[39,184
0,128 6,594 1,000 1,702 1,106 35,068 (3,641 |1,206 |31,798
0,000 6,722 0,000 0,000 0,000 33,272 (3,391 |1,128 (0,000
Tank Calibrations - T7_Cubal0O B
Fluid Type = Atun Specific gravity = 0,65
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
100 I S e S R : | T7_Cubal0_B
X ; ; ; Trim: 0 m; Heel: 0 deg to starboard
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Soundings & Ullage m
0 1 2 3 40 50 6 70 8 90 100 110 120 130 140
Capacity tonne
8 % 0 ¥ B 12 8 2 % B/ B B 4 M4 s
Centre of Gravity m
0 0 20 3 40 s 60 70 8 % 100 10 1 130 14
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”"3 tonne m tonne.m
T7 CubalO0 B |6,656 0,000 100,000 |175,739 114,230 39,431 |-4,185 (4,694 |0,000
6,532 0,124 |[98,000 172,224 111,946 39,431 [-4,186 |4,631 |122,893
6,525 0,131 97,900 172,048 111,831 39,431 |-4,186 (4,628 |[122,891
6,500 0,156 [97,493 171,334 111,367 39,431 [-4,186 |4,615 |122,886
6,000 0,656 89,461 157,217 102,191 39,432 |-4,189 (4,361 |122,787
5,500 1,156 |81,430 143,104 93,018 39,432 [-4,192 |4,107 |122,703
5,000 1,656 |73,401 128,994 83,846 39,433 [-4,196 |3,851 |122,621
4,500 2,156 |65,374 114,888 74,677 39,433 [-4,201 |3,594 |[122534
4,000 2,656 |57,349 100,785 65,510 39,434 |[-4,208 |3,335 |122,481
3,500 3,156 [49,325 86,683 56,344 39,434 |[-4,218 |3,073 [122,358
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3,000 3,656 41,316 72,609 47,196 39,434 |-4,232 (2,808 |120,881
2,500 4,156 |33,357 58,621 38,103 39,434 |[-4,259 |2,536 |118,150
2,000 4,656 25,468 44,756 29,092 39,434 |-4,314 |[2,255 |114,425
1,500 5,156 18,320 32,195 20,927 39,431 [-4,310 |1,983 |70,358
1,000 5,656 11,758 20,663 13,431 39,422 |[-4,235 |1,724 |63,646
0,500 6,156 |5,450 9,578 6,226 39,392 [-4,141 |1,468 |55,395
0,130 6,526 1,000 1,757 1,142 39,125 [-4,040 |1,278 |47,983
0,000 6,656 | 0,000 0,000 0,000 37,472 |[-3,869 |1,194 |0,000
Tank Calibrations - T8_Cubal0_E
Fluid Type = Atun Specific gravity = 0,65
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
100 T8_Cubat0_E
Trim: 0 m; Heel: 0 deg to starboard
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Soundings & Ullage m
0 10 20 30 4 50 60 70 8 9 100 110 120 130 140
Capacity tonne
0 4 8 12 16 J0 2 28 2 3% 4 44 48 5 56
Gentre of Gravity m
0 10 20 30 4 50 60 70 8 % 100 110 120 130 140
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |[TCG VCG FSM
m m m”3 tonne m m tonne.m
T8 Cubal0 E |6,656 0,000 100,000 |175,739 114,230 39,431 (4,185 |4,694 (0,000
6,532 0,124 98,000 172,224 111,946 39,431 |4,186 (4,631 |122,893
6,525 0,131 97,900 172,048 111,831 39,431 (4,186 |4,628 |[122,891
6,500 0,156 97,493 171,334 111,367 39,431 |4,186 (4,615 |122,886
6,000 0,656 [89,461 157,217 102,191 39,432 (4,189 |4,361 |[122,787
5,500 1,156 81,430 143,104 93,018 39,432 14,192 (4,107 |122,703
5,000 1,656 |73,401 128,994 83,846 39,433 (4,196 |3,851 (122,621
4,500 2,156 65,374 114,888 74,677 39,433 (4,201 |3,594 (122,534
4,000 2,656 [57,349 100,785 65,510 39,434 (4,208 |3,335 (122,481
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3,500 3,156 [49,325 |86,683 56,344 39,434 |4,218 [3,073 [122,358
3,000 3,656 [41,316 72,609 47,196 39,434 (4,232 |2,808 |[120,881
2,500 4,156 |33,357 58,621 38,103 39,434 4,259 [2,536 [118,150
2,000 4,656 |25,468 44,756 29,092 39,434 (4,314 |2,255 [114,425
1,500 5,156 [18,320 [32,195 20,927 39,431 [4,310 [1,983 [70,358
1,000 5,656 11,758 20,663 13,431 39,422 (4,235 |1,724 |63,646
0,500 6,156 |5,450 9,578 6,226 39,392 [4,141 |1,468 [55,395
0,130 6,526 | 1,000 1,757 1,142 39,125 |[4,040 |1,278 [47,983
0,000 6,656 |0,000 0,000 0,000 37,472 (3,869 |1,194 (0,000
Tank Calibrations - T9_Cuba9 B
Fluid Type = Atun Specific gravity = 0,65
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
100 ; - ; T9 Cubad B
: 5 5 5 Trim: 0 m; Heel: 0 deg to starboard
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Soundings & Ullage m
0 0 20 30 4 5 6 70 8 %0 100 110 120 130 140
Capacity tonne
5 0 5 0 5 A B N B 5 50 5 60 65
Centre of Gravity m
0 1 20 30 4 50 60 710 8 100 110 120 130 140
Free Surface Moment tonne.m
Tank Name Sounding |[Ullage |% Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”"3 tonne m tonne.m
T9 Cuba9 B |6,563 0,000 100,000 |177,369 115,290 43,625 |-4,265 (4,703 |0,000
6,500 0,063 |98,992 175,582 114,128 43,625 |-4,266 (4,671 |124,599
6,438 0,125 |98,000 173,822 112,984 43,625 |-4,267 (4,640 |124,613
6,432 0,131 [97,900 173,644 [112,869 [43,625 |[-4,267 [4,637 |124,614
6,000 0,563 |90,994 161,395 104,907 43,624 |-4,274 (4,419 |124,768
5,500 1,063 [82,991 147,201 |95,680 43,624 |[-4,283 [4,167 |125,002
5,000 1,563 |74,983 132,996 86,448 43,624 |-4,294 (3,914 |125,281
4,500 2,063 [66,969 118,782 |77,208 43,624 |[-4,307 [3,660 [125,547
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4,000 2,563 |[58,948 104,556 |67,961 43,624 |[-4,323 [3,404 [125,870
3,500 3,063 |50,918 90,313 58,703 43,623 |-4,344 |[3,147 |126,563
3,000 3,563 (42,874 [76,045 49,429 43,623 |[-4371 [2,886 [126,864
2,500 4,063 |34,836 61,789 40,163 43,622 |-4,411 |[2,620 |126,020
2,000 4,563 |26,823 47,576 30,925 43,620 |-4,479 (2,346 |124,604
1,500 5,063 19,285 34,206 22,234 43,616 |-4,523 |[2,073 |80,737
1,000 5563 (12,438 [22,061 14,340 43,606 |[-4,467 [1,817 |75,455
0,500 6,063 |[5,776 10,246 6,660 43,570 |-4,395 [1,563 |68,396
0,129 6,434 |[1,000 1,774 1,153 43,238 [-4,315 [1,371 |61,455
0,000 6,563 | 0,000 0,000 0,000 41672 |-4,208 [1,287 0,000
Tank Calibrations - T10_Cuba9 E
Fluid Type = Atun Specific gravity = 0,65
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
100 1 e B S T10_Cuba9_E
; Trim: 0 m; Heel: 0 deg to starboard
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|_|_| 60_ _____ E. ________________________________________________________
- ;
P B S et S S e St R M s
= 1
o :
o AT
— i
Iy e R B e R e SR REEb b E b b
1 B R T S SEiD
107 -4--- ey s R
0 i i ; | | |
05 15 25 3 35 4 45
Soundings & Ullage m
0 10 20 3 4 50 60 70 8 9 100 110 120 130 140
Capactty tonne
0 4 8 12 16 20 24 28 32 B 40 44 4 52 5
Centre of Gravity m
0 10 20 3 4 50 60 70 8 9 100 110 120 130 140
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |[TCG VCG FSM
m m m”3 tonne m m tonne.m
T10 Cuba9 E |6,563 0,000 [100,000 [177,369 [115,290 [43,625 |[4,265 |4,703 [0,000
6,500 0,063 [98,992 175,582 114,128 43,625 |4,266 |[4,671 |124,599
6,438 0,125 |[98,000 173,822 112,984 43,625 |4,267 |4,640 |124,613
6,432 0,131 |97,900 [173,644 (112,869 [43,625 4,267 |4,637 [124,614
6,000 0,563 |[90,994 161,395 104,907 43,624 (4,274 4,419 |124,768
5,500 1,063 |82,991 147,201 95,680 43,624 14,283 |4,167 |125,002
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Cuaderno 4: Célculos de arquitectura naval

Proyecto n°

16-15.

Fernando Garcia-Ganges Icaza

@

5,000 1,563 74,983 132,996 86,448 43,624 14,294 3,914 (125,281
4,500 2,063 |[66,969 118,782 77,208 43,624 14,307 |3,660 |125,547
4,000 2,563 58,948 104,556 67,961 43,624 14,323 |3,404 |[125,870
3,500 3,063 [50,918 90,313 58,703 43,623 |4,344 |3,147 |126,563
3,000 3,563 |[42,874 76,045 49,429 43,623 |4,371 |2,886 |126,864
2,500 4,063 |34,836 61,789 40,163 43,622 |4,411 |2,620 |126,020
2,000 4,563 |26,823 47,576 30,925 43,620 |4,479 |[2,346 |124,604
1,500 5,063 19,285 34,206 22,234 43,616 |4,523 (2,073 |80,737
1,000 5,563 12,438 22,061 14,340 43,606 |4,467 (1,817 |75,455
0,500 6,063 |[5,776 10,246 6,660 43,570 4,395 (1,563 |68,396
0,129 6,434 1,000 1,774 1,153 43,238 |4,315 (1,371 |61,455
0,000 6,563 0,000 0,000 0,000 41,672 14,208 |1,287 (0,000
Tank Calibrations - T11 Cuba8 B
Fluid Type = Atun Specific gravity = 0,65
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
100 R S S S : t | T11_Cuba8_B
; : : : Trim: 0 m; Heel: 0 deg to starboard
80T N T VoTTTTYTTTTT I W i : I Sounding
i . , : , : . : , : C | Ulsge
> bofd | Capacy
_ bovtd : ! ' ! ' : ' ; ' i (EELCG
z N Pl (mmTce
w 07 H H i Tt | AT Tyt roTeees Y | emvee
= s i Dl (s
m G0y mTTTTTATes BT A e
& i 5 - AR E
a 50 i i ARRRE Ei il N i AR by el - Lo ----
S | TN .
1_' 40—. demad e [ e —— E ...... dam e ? ..... E ...... [ T, R e I p—— demadaa | E...
il : :
I i f i : : : t i i t
05 1 15 225 3 15 4 45 5
Soundings & Ullage m
0 1 2 J0 4o s e 70 8 % 10 10 120 130
Capacity tonne
5 0 F fo 15 A & B d5 4o & s %56
Centre of Gravity m
0 1 2 J0 4o s e 7 8 % 10 1o 120 1l
Free Surface Moment tonne.m
Tank Name Sounding |Ullage | % Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”"3 tonne m tonne.m
T11 Cuba8 B |6,459 0,000 100,000 | 175,856 114,307 47,821 |-4,276 |[4,730 |0,000
6,335 0,124 |[98,000 172,339 112,020 47,821 |-4,278 |[4,668 |124,681
6,329 0,130 [97,900 172,163 111,906 47,821 |-4,278 |[4,665 |124,682
6,250 0,209 [96,628 169,926 110,452 47,821 |-4,280 [4,625 |124,689
6,000 0,459 92,594 162,832 105,841 47,821 |-4,284 14,499 |124,715
5,750 0,709 [88,560 155,738 101,230 47,820 |-4,289 (4,373 |124,746
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Cuaderno 4: Célculos de arquitectura naval

Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

5,500 0,959 [84,525 148,643 (96,618 47,820 [-4,294 [4,247 124,780
5,250 1,209 |80,490 141,547 192,006 47,820 [-4,300 (4,121 124,819
5,000 1,459 |76,455 134,451 (87,393 47,820 [-4,307 [3,994 |124,859
4,750 1,709 | 72,419 127,353 | 82,780 47,820 [-4,314 (3,868 |124,900
4,500 1,959 |68,383 120,255 | 78,166 47,819 [-4,322 (3,741 124,942
4,250 2,209 | 64,346 113,157 | 73,552 47,819 [-4,331 (3,614 124,985
4,000 2,459 60,309 106,057 | 68,937 47,819 [-4,341 (3,487 125,034
3,750 2,709 56,271 98,956 64,322 47,818 [-4,352 (3,359 125,092
3,500 2,959 |52,233 91,854 59,705 47,818 [-4,365 (3,231 125,178
3,250 3,209 [48,193 84,750 55,088 47,818 [-4,381 (3,102 |125,292
3,000 3,459 [44,152 77,645 50,469 47,817 |[-4,399 (2,973 |125,356
2,750 3,709 (40,111 70,538 45,850 47,817 [-4,420 [2,842 |125,361
2,500 3,959 [36,071 63,432 41,231 47,816 [-4,447 (2,711 |125,309
2,250 4,209 (32,031 56,328 36,613 47,815 [-4,480 [2,578 |125,229
2,000 4,459 [27,992 49,225 31,996 47,814 |[-4,523 (2,442 125,119
1,750 4,709 (23,954 42,125 27,381 47,812 [-4,581 [2,304 |124,936
1,500 4,959 (20,140 35,418 23,022 47,810 (-4,617 (2,168 |83,217
1,250 5,209 |16,620 29,227 18,997 47,807 [-4,601 (2,041 |82,462
1,000 5459 (13,117 23,066 14,993 47,802 [-4,580 (1,914 80,796
0,750 5,709 19,643 16,958 11,023 47,794 |[-4,556 (1,787 |78,435
0,500 5,959 [6,208 10,917 7,096 47,775 |[-4,528 [1,661 |75,599
0,250 6,209 2,821 4,961 3,225 47,712 [-4,495 (1,534 |71,989
0,114 6,345 |1,000 1,759 1,143 47,499 [-4,471 [1,464 |69,495
0,000 6,459 0,000 0,000 0,000 45,872 |[-4,417 (1,391 0,000

Tank Calibrations - T12 Cuba8 E

Fluid Type = Atun
Permeability = 86 %

Specific gravity = 0,65

Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

2y

T12_Cuba8_E
Trim: 0 m; Heel: 0 deg to starboard
I Sounding
202
I Capacity
_ | Jies
= TG
b [ Rlvel
ES I Fo
L
CDI
Lyn]
-
=
L]
NI
Nl
25 15
Soundings & Ullage m
0 10 20 30 4o s 60 70 80 % 100 110 120 130
Capactty tonne
0 5 1 15 20 25 30 % 4o 45 50 55 60 65
Centre of Gravity m
0 10 20 30 4 S0 60 70 80 %0 100 110 120 130
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |[TCG VCG FSM
m m m”3 tonne m m tonne.m
T12 Cuba8 E |6,459 0,000 100,000 175,856 114,307 47,821 4,276 |4,730 |[0,000
6,335 0,124 [98,000 172,339 112,020 47,821 |4,278 |4,668 |124,681
6,329 0,130 97,900 172,163 111,906 47,821 4,278 |4,665 |[124,682
6,250 0,209 96,628 169,926 110,452 47,821 14,280 |4,625 |124,689
6,000 0,459 92,594 162,832 105,841 47,821 |4,284 4,499 |124,715
5,750 0,709 88,560 155,738 101,230 47,820 |4,289 |4,373 |124,746
5,500 0,959 84,525 148,643 96,618 47,820 |4,294 |4,247 |124,780
5,250 1,209 80,490 141,547 92,006 47,820 14,300 |4,121 (124,819
5,000 1,459 76,455 134,451 87,393 47,820 |4,307 |[3,994 |124,859
4,750 1,709 72,419 127,353 82,780 47,820 4,314 |3,868 124,900
4,500 1,959 68,383 120,255 78,166 47,819 |4,322 |3,741 |124,942
4,250 2,209 64,346 113,157 73,552 47,819 4,331 |3,614 (124,985
4,000 2,459 60,309 106,057 68,937 47,819 |4,341 |3,487 |125,034
3,750 2,709 56,271 98,956 64,322 47,818 14,352 |3,359 [125,092
3,500 2,959 52,233 91,854 59,705 47,818 |4,365 |[3,231 |125,178
3,250 3,209 (48,193 84,750 55,088 47,818 |4,381 |3,102 |125,292
3,000 3,459 [44,152 77,645 50,469 47,817 14,399 |[2,973 |125,356
2,750 3,709 40,111 70,538 45,850 47,817 |4,420 |2,842 |125,361
2,500 3,959 36,071 63,432 41,231 47,816 |4,447 |2,711 |[125,309
2,250 4,209 32,031 56,328 36,613 47,815 |4,480 |[2,578 |125,229
2,000 4,459 27,992 49,225 31,996 47,814 4,523 |2,442 (125,119
1,750 4,709 23,954 42,125 27,381 47,812 4,581 |[2,304 |124,936
1,500 4,959 20,140 35,418 23,022 47,810 4,617 |2,168 (83,217
1,250 5,209 16,620 29,227 18,997 47,807 4,601 (2,041 |82,462
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@

1,000 5,459 13,117 23,066 14,993 47,802 14,580 (1,914 |80,796
0,750 5,709 9,643 16,958 11,023 47,794 |4,556 1,787 |[78,435
0,500 5,959 6,208 10,917 7,096 47,775 14,528 (1,661 |75,599
0,250 6,209 (2,821 4,961 3,225 47,712 (4,495 1,534 |71,989
0,114 6,345 1,000 1,759 1,143 47,499 (4,471 |1,464 (69,495
0,000 6,459 (0,000 0,000 0,000 45,872 |4,417 1,391 (0,000
Tank Calibrations - T13 Cuba7_B
Fluid Type = Atun Specific gravity = 0,65
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
100 : A e e— o s 1| T13_Cuba7_B
: Trim: 0 m; Heel: 0 deg to starboard
1 el iy I Sounding
v | Ulzge
o T e -3 | MM Capacity
_ i |EELCC
= P |EETCG
w107 D e
= || mEmFsy
- P
B e R A e Eh S L S b s Z :
= ' '
© : E : : : . : :
/| S A R S = R N
= ' : : : : : 5
iy T i
207+ : obeeeend
07 ; : .
NiE | S T S T Y NG
T 1 T 1 T 1 T T T 1 T T 1
05 1 1,5 2 25 3 35 4 45 5 b5 6 65
Soundings & Ullage m
0 10 20 30 4 5 60 70 8 9 100 110 120 130
Capacity tonne
5 0 5 fo 15 0 & 0 5 4 4 =m0 560
Centre of Gravity m
0 1 2 d 4 s 60 70 s 9 100 10 120 130
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”"3 tonne m tonne.m
T13 Cuba7 B |6,381 0,000 (100,000 [173,431 112,730 52,019 |-4,252 (4,761 |0,000
6,258 0,123 [98,000 169,963 110,476 52,019 [-4,253 |4,699 123,490
6,252 0,129 [97,900 169,789 110,363 52,019 |-4,253 (4,696 |123,491
6,250 0,131 (97,864 169,726 110,322 52,019 |-4,253 [4,695 |123,491
6,000 0,381 [93,787 162,655 105,726 52,019 |-4,257 [4,569 |123,513
5,750 0,631 [89,709 155,584 101,130 52,019 |[-4,262 [4,443 |123,526
5,500 0,881 (85,632 148,512 96,533 52,019 |-4,266 [4,317 |123,529
5,250 1,131 |81,554 141,441 91,937 52,018 |[-4,271 [4,191 |123,525
5,000 1,381 | 77,477 134,370 87,340 52,018 |-4,277 [4,064 |123,509
4,750 1,631 |73,400 127,299 82,744 52,018 |-4,283 [3,937 |123,485
4,500 1,881 |69,323 120,228 78,148 52,018 [-4,291 |3,811 |[123,461
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@

4,250 2,131 | 65,247 113,158 73,553 52,018 |-4,299 [3,684 |123,435
4,000 2,381 |61,171 106,089 | 68,958 52,017 |-4,308 |3,556 [123,413
3,750 2,631 | 57,095 99,020 64,363 52,017 |-4,318 [3,429 |123,393
3,500 2,881 |53,019 91,951 59,768 52,016 |-4,330 |3,301 [123,356
3,250 3,131 (48,944 84,884 55,174 52,016 |-4,344 (3,172 |123,312
3,000 3,381 [44,869 77,817 50,581 52,015 |-4,361 (3,043 |123,274
2,750 3,631 [40,795 70,750 45,988 52,015 |-4,381 |2,913 [123,240
2,500 3,881 [36,720 63,685 41,395 52,014 |-4,405 (2,782 |123,214
2,250 4,131 [32,647 56,620 36,803 52,013 |-4,436 | 2,650 [123,197
2,000 4,381 [28,573 49,555 32,211 52,012 |-4,475 (2,515 |123,081
1,750 4,631 [24,503 42,495 27,622 52,010 |-4,528 |2,377 [122,680
1,500 4,881 [20,502 35,558 23,112 52,008 |-4,591 [2,237 |81,198
1,250 5,131 16,964 29,421 19,124 52,006 |-4,576 |2,110 [80,229
1,000 5,381 [13,444 23,317 15,156 52,003 |-4,558 [1,984 |78,693
0,750 5631 |9,951 17,257 11,217 51,998 |-4,537 |[1,857 |76,731
0,500 5,881 [6,490 11,256 7,316 51,988 |-4,513 [1,731 |74,294
0,250 6,131 |3,073 5,330 3,464 51,955 |-4,483 [1,605 |71,064
0,096 6,285 |1,000 1,734 1,127 51,828 |-4,464 |1,527 |68,544
0,000 6,381 | 0,000 0,000 0,000 50,072 |-4,479 (1,469 |0,000

Tank Calibrations - T14 Cuba7_E

Fluid Type = Atun Specific gravity = 0,65

Permeability = 86 %

Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

T14 Cuba7_E

T14 Cuba?_E % Full

15 4

15 25 3
Soundings & Ullage m
0 1 2 30 4 s 6 70 8 %0 100 10 120 130
Capacity tonne
0 5 10 15 2 2% W ¥m 4 45 s B G0 85
Centre of Gravity m
0 10 20 30 40 s & 70 80 9 100 110 120 130

Free Surface Moment tonne.m

Trim: 0 m; Heel: 0 deg to starboard
I Sounding

| QNENS)

I Czpacity

| Jied

TG

VGG

I FSH
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

Tank Name Sounding |Ullage | % Full Capacity |Capacity [LCGm |[TCG VCG FSM
m m m”3 tonne m m tonne.m

T14 Cuba7 E [6,381 0,000 (100,000 173,431 |112,730 |52,019 |4,252 (4,761 ]0,000
6,258 0,123 [98,000 169,963 110,476 |[52,019 |4,253 [4,699 |123,490
6,252 0,129 (97,900 169,789 110,363 |[52,019 |4,253 [4,696 |123,491
6,250 0,131 (97,864 169,726 110,322 |[52,019 |4,253 [4,695 |123,491
6,000 0,381 (93,787 162,655 |105,726 [52,019 |4,257 [4,569 |123,513
5,750 0,631 (89,709 155,584 101,130 |[52,019 |4,262 [4,443 |123,526
5,500 0,881 85,632 148,512 96,533 52,019 (4,266 |4,317 |[123,529
5,250 1,131 81,554 141,441 91,937 52,018 [4,271 |4,191 |123,525
5,000 1,381 77,477 134,370 87,340 52,018 (4,277 4,064 |[123,509
4,750 1,631 | 73,400 127,299 82,744 52,018 |4,283 [3,937 [123,485
4,500 1,881 69,323 120,228 78,148 52,018 (4,291 |3,811 (123,461
4,250 2,131 [65,247 113,158 | 73,553 52,018 4,299 (3,684 [123,435
4,000 2,381 [61,171 106,089 | 68,958 52,017 4,308 [3,556 |123,413
3,750 2,631 (57,095 99,020 64,363 52,017 |4,318 (3,429 |123,393
3,500 2,881 [53,019 91,951 59,768 52,016 |4,330 (3,301 |123,356
3,250 3,131 [48,944 84,884 55,174 52,016 4,344 |3,172 |123,312
3,000 3,381 [44,869 77,817 50,581 52,015 4,361 (3,043 [123,274
2,750 3,631 [40,795 70,750 45,988 52,015 (4,381 |2,913 (123,240
2,500 3,881 [36,720 63,685 41,395 52,014 4,405 (2,782 [123,214
2,250 4,131 32,647 56,620 36,803 52,013 (4,436 |2,650 (123,197
2,000 4,381 |28,573 49,555 32,211 52,012 4,475 [2,515 |123,081
1,750 4,631 24,503 42,495 27,622 52,010 (4,528 |2,377 (122,680
1,500 4,881 |20,502 35,558 23,112 52,008 4,591 (2,237 |81,198
1,250 5,131 16,964 29,421 19,124 52,006 (4,576 |2,110 |80,229
1,000 5,381 (13,444 23,317 15,156 52,003 4,558 [1,984 |78,693
0,750 5,631 9,951 17,257 11,217 51,998 |[4,537 |1,857 |76,731
0,500 5,881 [6,490 11,256 7,316 51,988 |4,513 [1,731 |74,294
0,250 6,131 [3,073 5,330 3,464 51,955 4,483 [1,605 |71,064
0,096 6,285 1,000 1,734 1,127 51,828 (4,464 |1,527 |68,544
0,000 6,381 [0,000 0,000 0,000 50,072 14,479 [1,469 ]0,000

Tank Calibrations - T15 Cuba6 B

Fluid Type = Atun
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 0,65
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@

T15_Cubab_B
Trim: 0 m; Heel: 0 deg to starboard
I Sounding
| S
I Czpacity
_ | Jied
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L [ JUve]
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05 1 15 ? 25 3 35 4 45 5 55 & 65
Soundings & Ullage m
0 10 20 30 40 s 60 70 80 % 100 110 120 130
Capacity tonne
5 0 5 fo 15 20 25 3 35 4 45 5 55 60
Gentre of Gravity m
0 10 20 30 4 s & 70 8 % 10 10 120 130
Free Surface Moment tonne.m
Tank Name Sounding |Ullage | % Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”3 tonne m tonne.m
T15 Cuba6 B |6,336 0,000 100,000 | 168,293 109,391 56,212 |[-4,157 |4,799 |0,000
6,250 0,086 98,574 165,894 107,831 56,212 |[-4,158 |4,755 |118,575
6,215 0,121 [98,000 164,927 107,203 56,211 [-4,158 |4,737 |118,555
6,209 0,127 97,900 164,759 107,093 56,211 |[-4,158 |4,734 |118,552
6,000 0,336 [94,430 158,920 103,298 56,211 [-4,160 |4,628 |118,431
5,750 0,586 [90,288 151,949 98,767 56,211 |[-4,163 |4,502 |118,277
5,500 0,836 86,148 144,981 94,238 56,211 |-4,166 (4,375 (118,111
5,250 1,086 |82,010 138,017 89,711 56,210 [-4,169 |4,248 |117,932
5,000 1,336 77,874 131,056 85,186 56,210 |-4,173 |[4,121 (117,739
4,750 1,586 | 73,740 124,099 80,665 56,209 [-4,177 |3,994 |117,539
4,500 1,836 69,609 117,147 76,145 56,209 |-4,182 (3,867 (117,335
4,250 2,086 |65,480 110,198 71,629 56,208 [-4,187 |3,739 |117,130
4,000 2,336 |61,353 103,254 67,115 56,208 |[-4,194 |3,612 |116,928
3,750 2,586 |57,229 96,313 62,604 56,207 |[-4,202 |3,483 |116,716
3,500 2,836 53,108 89,377 58,095 56,207 |[-4,211 |3,355 |116,477
3,250 3,086 [48,990 82,447 53,590 56,206 [-4,222 |3,226 |116,218
3,000 3,336 |[44,875 75,521 49,089 56,205 [-4,235 |3,096 |115,952
2,750 3,586 40,763 68,601 44 591 56,204 |-4,251 (2,966 |115,678
2,500 3,836 [36,654 61,687 40,096 56,203 [-4,272 2,835 |115,401
2,250 4,086 32,549 54,778 35,606 56,201 |-4,297 (2,702 |115,099
2,000 4,336 | 28,449 47,878 31,121 56,200 [-4,331 |2,566 |114,471
1,750 4,586 24,360 40,996 26,648 56,197 |-4,378 (2,428 |113,298
1,500 4,836 20,288 34,144 22,194 56,195 [-4,447 2,286 |111,618
1,250 5,086 16,740 28,172 18,312 56,192 |[-4,435 |2,158 |71,887
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Cuaderno 4: Célculos de arquitectura naval

Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

1,000 5,336 13,247 22,294 14,491 56,188 |-4,414 |[2,031 (70,186
0,750 5,586 |9,785 16,467 10,704 56,182 [-4,391 |1,904 |68,163
0,500 5,836 6,362 10,706 6,959 56,169 |-4,362 |[1,777 |65,541
0,250 6,086 |2,991 5,034 3,272 56,132 [-4,330 |1,651 |62,121
0,100 6,236 1,000 1,683 1,094 55,994 [-4,315 |1,575 |59,656
0,000 6,336 | 0,000 0,000 0,000 54,272 |[-4,391 |1,514 |0,000
Tank Calibrations - T15 Cuba6 E
Fluid Type = Atun Specific gravity = 0,65
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
L N e T A R ey T15_Cubab_E
Trim: 0 m; Heel: 0 deg to starboard
Wr---- I Sounding
I Ulzge
8- I Capacity
— vié | e
= : TG
L .G
F | 0
P R SRS ST SRS NN S Rt RS oS NS R
QDl
= S
=
(] ! ! 1
L A e
— : ! :
M- p "
o
-“]- --------- et heieielele hleleieleial Sefeletebale it e btk thleledelele
0 : . : : : i i
05 15 25 3 35 4 45
Soundings & Ullage m
0 1 20 30 4 5 6 70 8 90
Capacty tonne
0 5 10 5 20 I 3 J 4o 45 0 55 B 65
Centre of Gravity m
0 10 20 30 40 s 6 70 80 9 100 10 120 130
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |[TCG VCG FSM
m m m”3 tonne m m tonne.m
T15 Cuba6 E |6,336 0,000 100,000 |168,293 109,391 56,212 (4,157 4,799 (0,000
6,250 0,086 98,574 165,894 107,831 56,212 (4,158 |4,755 |[118,575
6,215 0,121 98,000 164,927 107,203 56,211 |4,158 (4,737 |118,555
6,209 0,127 97,900 164,759 107,093 56,211 (4,158 |4,734 |[118,552
6,000 0,336 94,430 158,920 103,298 56,211 |4,160 (4,628 |118,431
5,750 0,586 [90,288 151,949 98,767 56,211 (4,163 |4,502 [118,277
5,500 0,836 86,148 144,981 94,238 56,211 |4,166 (4,375 |[118,111
5,250 1,086 |82,010 138,017 89,711 56,210 (4,169 |4,248 (117,932
5,000 1,336 77,874 131,056 85,186 56,210 (4,173 |4,121 (117,739
4,750 1,586 |73,740 124,099 80,665 56,209 (4,177 |3,994 (117,539
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

@

4,500 1,836 69,609 117,147 [76,145 56,209 [4,182 |3,867 [117,335
4,250 2,086 [65,480 110,198 71,629 56,208 4,187 (3,739 117,130
4,000 2,336 |61,353 [103,254 [67,115 56,208 [4,194 |3,612 [116,928
3,750 2,586 [57,229 96,313 62,604 56,207 4,202 (3,483 |116,716
3,500 2,836 |53,108 |89,377 58,095 56,207 [4,211 [3,355 [116,477
3,250 3,086  [48,990 82,447 53,590 56,206 |[4,222 |3,226 |116,218
3,000 3,336 | 44,875 |75,521 49,089 56,205 [4,235 [3,096 [115,952
2,750 3,586 [40,763 68,601 44,591 56,204 |[4,251 |2,966 |115,678
2,500 3,836 [36,654 61,687 40,096 56,203 4,272 (2,835 |115,401
2,250 4,086 |32,549 54,778 35,606 56,201 [4,297 |2,702 |115,099
2,000 4,336 |28,449 47,878 31,121 56,200 14,331 (2,566 |114,471
1,750 4,586 [24,360 [40,996 26,648 56,197 [4,378 |2,428 113,298
1,500 4,836 |20,288 34,144 22,194 56,195 4,447 (2,286 111,618
1,250 5,086 |16,740 |28,172 18,312 56,192 (4,435 |[2,158 |71,887
1,000 5,336 [13,247 22,294 14,491 56,188 4,414 (2,031 |70,186
0,750 5,586 9,785 16,467 10,704 56,182 [4,391 [1,904 |68,163
0,500 5,836 [6,362 10,706 6,959 56,169 [4,362 |1,777 |65,541
0,250 6,086 (2,991 5,034 3,272 56,132 14,330 [1,651 |62,121
0,100 6,236 (1,000 1,683 1,094 55,994 14,315 [1,575 |59,656
0,000 6,336 [ 0,000 0,000 0,000 54,272 14,391 (1,514 |0,000

Tank Calibrations - T16_Cuba5_B

Fluid Type = Atun Specific gravity = 0,65

Permeability = 86 %

Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

T16_Cubab_B

T16_Cuba5_ B % Full

3

4

(2 e ey Ly Ry

et

Trim: 0 m; Heel: 0 deg to starboard
I Sounding

Il Ulage

I Capacity

I

TG

. Co

I FSM

05 1 15 . 65
Soundings & Ullage m
0 1 20 30 4 50 &0 80 9 100 M0 120 130 140
Capacity tonne
5 0 F 0 5 & & % 4 45 50 55 A0 6%
Centre of Gravity m
0 1 20 33 4 50 60 80 8 100 to 120 130 140

Free Surface Moment tonne.m
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Cuaderno 4: Célculos de arquitectura naval

Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

@

Tank Name Sounding |Ullage | % Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”3 tonne m tonne.m

T16_Cuba5 B [6,282 0,000 (100,000 |157,323 |102,260 |60,396 |-3,945 |4,874 [0,000
6,250 0,032 [99,449 156,456 101,696 |60,396 |-3,944 |4,858 [108,540
6,166 0,116 (98,000 154,176 |100,215 |60,396 |-3,944 |4,814 (108,330
6,160 0,122 (97,900 154,019 100,112 60,396 |-3,944 |4,811 [108,316
6,000 0,282 (95,149 149,691 97,299 60,395 |-3,942 |4,729 [107,922
5,750 0,532 (90,857 142,939 92,911 60,394 |-3,941 |4,601 (107,311
5,500 0,782 [86,574 136,201 88,530 60,394 [-3,940 |4,473 |106,699
5,250 1,032 | 82,299 129,475 84,159 60,393 |-3,938 |4,345 [106,086
5,000 1,282 | 78,032 122,762 79,795 60,392 [-3,938 |4,216 |105,478
4,750 1,532 | 73,774 116,063 75,441 60,391 |[-3,937 [4,088 |104,865
4,500 1,782 |69,524 109,377 71,095 60,390 [-3,937 |3,959 [104,250
4,250 2,032 | 65,282 102,704 | 66,757 60,389 |-3,938 |3,830 (103,629
4,000 2,282 61,049 96,045 62,429 60,388 |-3,939 |3,701 [102,996
3,750 2,532 | 56,826 89,400 58,110 60,386 |-3,941 |3,572 (102,327
3,500 2,782 |52,612 82,770 53,801 60,385 |-3,944 |3,442 (101,593
3,250 3,032 (48,409 76,158 49,503 60,383 |-3,948 |3,311 (100,786
3,000 3,282 [44,218 69,564 45,217 60,381 |-3,954 |3,180 (99,917
2,750 3,632 [40,039 62,991 40,944 60,379 [-3,963 |3,049 |98,990
2,500 3,782 [35,875 56,439 36,686 60,376 |-3,975 |2,916 (97,978
2,250 4,032 |[31,727 49,914 32,444 60,373 [-3,992 |2,782 |96,693
2,000 4,282 (27,601 43,423 28,225 60,370 |-4,017 |2,645 [94,981
1,750 4,532 |[23,503 36,976 24,034 60,365 [-4,055 |2,506 |92,904
1,500 4,782 (19,438 30,580 19,877 60,359 |-4,115 |2,363 [90,651
1,250 5,032 |15,820 24,889 16,178 60,351 |-4,118 |2,229 (55,946
1,000 5,282 (12,398 19,504 12,678 60,342 |-4,089 |2,101 (53,843
0,750 5,632 |9,026 14,199 9,230 60,327 |-4,055 [1,973 |51,252
0,500 5,782 [5,718 8,996 5,847 60,297 |-4,019 |1,845 (48,090
0,250 6,032 |[2,491 3,920 2,548 60,197 |-3,985 |1,717 [44,323
0,132 6,150 1,000 1,573 1,023 59,938 [-3,993 |1,654 |42,323
0,000 6,282 | 0,000 0,000 0,000 58,472 |-4,130 |1,568 [0,000

Tank Calibrations - T17_Cuba5 E

Fluid Type = Atun
Permeability = 86 %

Specific gravity = 0,65

Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@

T17_Cubab_E
Trim: 0 m; Heel: 0 deg to starboard
I Sounding
Hl lage
I Capacity
= | Jiee
= TG
b [ v
= [ Rt
L
u‘:l
[an]
]
=0
L]
hl
Al
0 ; : : : ; : :
05 1 15 b 25 3 35 4 45 5 55 6 6.5
Soundings & Ullage m
0 10 20 30 40 5 6 70 80 90 100 110 120 130
Capactty tonne
0 5 10 15 20 2 3 3% 40 45 5 5 60 65
Centre of Gravity m
0 10 2 30 4 s 60 70 8 % 100 110 120 130
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |[TCG VCG FSM
m m m”3 tonne m m tonne.m
T17 Cuba5 E |6,282 0,000 100,000 |157,323 102,260 60,396 (3,945 |4,874 (0,000
6,250 0,032 99,449 156,456 101,696 60,396 (3,944 |4,858 [108,540
6,166 0,116 98,000 154,176 100,215 60,396 (3,944 |4,814 108,330
6,160 0,122 97,900 154,019 100,112 60,396 (3,944 4,811 [108,316
6,000 0,282 95,149 149,691 97,299 60,395 (3,942 |4,729 (107,922
5,750 0,532 90,857 142,939 92,911 60,394 |3,941 (4,601 |107,311
5,500 0,782 86,574 136,201 88,530 60,394 (3,940 |4,473 |[106,699
5,250 1,032 82,299 129,475 84,159 60,393 |3,938 (4,345 |106,086
5,000 1,282 78,032 122,762 79,795 60,392 (3,938 |4,216 |[105,478
4,750 1,532 73,774 116,063 75,441 60,391 |3,937 (4,088 |104,865
4,500 1,782 69,524 109,377 71,095 60,390 (3,937 |3,959 [104,250
4,250 2,032 65,282 102,704 66,757 60,389 (3,938 |3,830 |103,629
4,000 2,282 61,049 96,045 62,429 60,388 (3,939 |3,701 [102,996
3,750 2,532 56,826 89,400 58,110 60,386 (3,941 |3,572 (102,327
3,500 2,782 52,612 82,770 53,801 60,385 (3,944 |3,442 |[101,593
3,250 3,032 |[48,409 76,158 49,503 60,383 (3,948 |3,311 |100,786
3,000 3,282 44,218 69,564 45,217 60,381 |3,954 (3,180 [99,917
2,750 3,532 |[40,039 62,991 40,944 60,379 [3,963 |3,049 |[98,990
2,500 3,782 35,875 56,439 36,686 60,376 |3,975 (2,916 |97,978
2,250 4,032 31,727 49,914 32,444 60,373 [3,992 |2,782 |[96,693
2,000 4,282 27,601 43,423 28,225 60,370 |4,017 (2,645 |94,981
1,750 4,532 23,503 36,976 24,034 60,365 [4,055 |2,506 |[92,904
1,500 4,782 19,438 30,580 19,877 60,359 (4,115 |2,363 |90,651
1,250 5,032 15,820 24,889 16,178 60,351 (4,118 |2,229 |[55,946
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Cuaderno 4: Célculos de arquitectura naval

Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

@

1,000 5,282 12,398 19,504 12,678 60,342 |4,089 (2,101 |53,843
0,750 5,532 [9,026 14,199 9,230 60,327 |[4,055 |1,973 |51,252
0,500 5,782 5,718 8,996 5,847 60,297 |4,019 (1,845 |48,090
0,250 6,032 [2,491 3,920 2,548 60,197 [3,985 |1,717 |44,323
0,132 6,150 1,000 1,573 1,023 59,938 (3,993 |1,654 |42,323
0,000 6,282 |0,000 0,000 0,000 58,472 (4,130 |1,568 (0,000
Tank Calibrations - T18 Cuba4 B
Fluid Type = Atun Specific gravity = 0,65
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
T T18_Cubad_B
; Trim: 0 m; Heel: 0 deg to starboard
. I Sounding
I Ulzge
; Capacity
_ ' I cc
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ns 1 15 2 25 3 35 4 45 5 55 6 65 7
Soundings & Ullage m
0 10 20 30 4 50 60 70 80 80 100 110 120 130 140
Gapacity tonne
5 0 5 10 15 20 & W 3}/ 4 45 50 55 60 65
Gentre of Gravity m
0 10 20 30 4 50 60 70 8 % 100 110 120 130 140
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”3 tonne m tonne.m
T18 Cuba4 B |6,242 0,000 (100,000 |141,472 91,957 64,582 |-3,604 |[4,960 |0,000
6,131 0,111 [98,000 138,642 90,117 64,581 [-3,601 |4,903 |91,392
6,126 0,116 [97,900 138,501 90,026 64,581 |-3,601 [4,900 |91,367
6,000 0,242 95,629 135,287 87,937 64,581 |-3,597 (4,834 |[90,787
5,750 0,492 (91,131 128,925 83,801 64,580 |[-3,590 [4,703 |89,655
5,500 0,742 86,653 122,590 79,683 64,579 |-3,582 (4,572 |88,541
5,250 0,992 82,194 116,281 75,583 64,578 |[-3,575 |4,442 |87,453
5,000 1,242 77,753 109,999 71,499 64,576 |-3,568 |[4,311 |86,373
4,750 1,492 |73,332 103,743 67,433 64,575 |[-3,561 |4,180 |85,293
4,500 1,742 68,929 97,515 63,384 64,574 |[-3,554 |4,049 |84,202
4,250 1,992 | 64,545 91,313 59,354 64,572 |[-3,547 |3,917 |83,096
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Cuaderno 4: Calculos de arquitectura naval “-’&
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

4,000 2,242 160,182 85,141 55,341 64,571 |-3,541 |[3,786 [81,949
3,750 2,492 55,840 78,998 51,349 64,569 |-3,534 |3,654 [80,694
3,500 2,742 151,523 72,891 47,379 64,567 |-3,529 (3,521 |79,313
3,250 2,992 47,232 66,820 43,433 64,565 |-3,525 |3,388 [77,825
3,000 3,242 (42,970 60,791 39,514 64,563 |-3,522 |3,255 [76,233
2,750 3,492 [38,740 54,805 35,624 64,560 |-3,521 |3,121 [74,540
2,500 3,742 34,543 48,868 31,764 64,557 |-3,524 2,986 |[72,703
2,250 3,992 (30,384 42,984 27,940 64,553 |-3,531 |2,849 (70,689
2,000 4,242 [ 26,266 37,159 24,153 64,548 |-3,546 |2,711 [68,532
1,750 4,492 (22,193 31,397 20,408 64,542 |-3,574 |2,569 [66,205
1,500 4,742 (18,172 25,709 16,711 64,533 |-3,622 |2,422 |63,587
1,250 4,992 [14,570 20,612 13,398 64,524 |-3,632 |[2,281 |36,006
1,000 5,242 11,310 16,001 10,401 64,512 |-3,592 |2,151 [33,596
0,750 5,492 (8,135 11,509 7,481 64,493 |-3,548 (2,021 |30,911
0,500 5,742 |5,057 7,154 4,650 64,453 |-3,503 1,892 [27,956
0,250 5,992 (2,093 2,961 1,925 64,309 |-3,467 [1,762 |24,756
0,155 6,087 1,000 1,415 0,920 64,044 |-3,479 1,710 [23,486
0,000 6,242 10,000 0,000 0,000 62,672 |-3,616 |1,608 |0,000

Tank Calibrations - T19_Cuba4_E

Fluid Type = Atun Specific gravity = 0,65
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

100 1| T19_Cubad_E
; Trim: 0 m; Heel: 0 deg to starboard
ot -~ § I Sounding
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= i
o E
o AT ]
= | |
o *:
M-
10771 :
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

Tank Name Sounding |Ullage | % Full Capacity |Capacity [LCGm |[TCG VCG FSM
m m m”3 tonne m m tonne.m
T19 Cuba4 E |6,242 0,000 (100,000 |141,472 91,957 64,582 |3,604 [4,960 |0,000

6,131 0,111 (98,000 138,642 90,117 64,581 |3,601 [4,903 ]91,392
6,126 0,116 (97,900 138,501 | 90,026 64,581 |3,601 [4,900 |91,367
6,000 0,242 [95,629 135,287 87,937 64,581 |3,597 [4,834 |90,787
5,750 0,492 (91,131 128,925 |83,801 64,580 |3,590 [4,703 |89,655
5,500 0,742 [86,653 122,590 |79,683 64,579 |3,582 [4,572 |88,541
5,250 0,992 82,194 116,281 75,583 64,578 |[3,575 |4,442 |87,453
5,000 1,242 | 77,753 109,999 | 71,499 64,576 |3,568 [4,311 |86,373
4,750 1,492 73,332 103,743 67,433 64,575 [3,561 |4,180 |[85,293
4,500 1,742 |68,929 97,515 63,384 64,574 3,554 [4,049 |84,202
4,250 1,992 64,545 91,313 59,354 64,572 |[3,547 |3,917 |[83,096
4,000 2,242 [60,182 85,141 55,341 64,571 3,541 (3,786 |81,949
3,750 2,492 [55,840 78,998 51,349 64,569 |3,534 (3,654 |80,694
3,500 2,742 [51,523 72,891 47,379 64,567 |3,529 [3,521 |79,313
3,250 2,992 [47,232 66,820 43,433 64,565 |3,525 [3,388 |77,825
3,000 3,242 [42,970 60,791 39,514 64,563 |3,522 [3,255 |76,233
2,750 3,492 [38,740 54,805 35,624 64,560 |3,521 (3,121 |74,540
2,500 3,742 34,543 48,868 31,764 64,557 [3,524 12,986 |[72,703
2,250 3,992 (30,384 42,984 27,940 64,553 3,531 (2,849 |70,689
2,000 4,242 26,266 37,159 24,153 64,548 (3,546 |2,711 |[68,532
1,750 4,492 122,193 31,397 20,408 64,542 3,574 [2,569 |66,205
1,500 4,742 18,172 25,709 16,711 64,533 [3,622 |2,422 |63,587
1,250 4,992 |14,570 20,612 13,398 64,524 3,632 [2,281 |36,006
1,000 5,242 (11,310 16,001 10,401 64,512 |3,592 [2,151 |33,596
0,750 5,492 (8,135 11,509 7,481 64,493 |3,548 (2,021 |30,911
0,500 5,742 5,057 7,154 4,650 64,453 |[3,503 |1,892 |27,956
0,250 5,992 (2,093 2,961 1,925 64,309 |3,467 [1,762 |24,756
0,155 6,087 [1,000 1,415 0,920 64,044 13,479 [1,710 |23,486
0,000 6,242 | 0,000 0,000 0,000 62,672 (3,616 |1,608 (0,000

Tank Calibrations - T20_Cuba3_B

Fluid Type = Atun
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 0,65
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Cuaderno 4:

Célculos de arquitectura naval

Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@
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05 1 15 2 25 3 35 4 45 5 55 & 65 T 15
Soundings & Ullage m
0 10 20 30 40 5 6 70 g 9 100 110 120 130 140 150
Capactty tonne
5 0 5 0 5 20 & N 3k d & s 5580 65 70
Centre of Gravity m
0 5 0 15 2 2% N H 4 45 0 55 60 65 70 75
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”3 tonne m tonne.m
T20 Cuba3 B |6,100 0,000 100,000 | 120,905 78,588 68,772 |[-3,160 |5,065 |0,000
6,000 0,100 {98,080 118,583 |77,079 68,772 |-3,155 |5,011 [68,435
5,996 0,104 |[98,000 118,487 77,016 68,772 |[-3,155 |5,009 |68,410
5,991 0,109 |97,900 118,366 |76,938 68,772 |-3,155 |5,006 |68,379
5,750 0,350 [93,303 112,808 73,325 68,771 |[-3,142 |4,877 |66,973
5,500 0,600 [88,562 107,075 69,599 68,770 |[-3,130 |4,744 |65,537
5,250 0,850 |[83,855 101,385 65,900 68,769 [-3,117 |4,610 |64,126
5,000 1,100 |79,183 95,736 62,229 68,768 |[-3,105 |4,476 |62,729
4,750 1,350 | 74,547 90,131 58,585 68,767 [-3,092 4,343 |61,335
4,500 1,600 |69,946 84,568 54,969 68,766 |[-3,080 |4,209 |59,943
4,250 1,850 |65,382 79,050 51,382 68,765 [-3,068 |4,075 |58,547
4,000 2,100 |60,855 73,577 47,825 68,764 |[-3,056 |3,941 |57,105
3,750 2,350 [56,368 [68,151 44,298 68,763 |-3,044 |3,807 [55,593
3,500 2,600 |51,923 62,777 40,805 68,762 |[-3,034 |3,673 |54,023
3,250 2,850 (47,522 [57,457 37,347 68,761 |-3,024 |3,538 |52,400
3,000 3,100 [43,168 52,192 33,925 68,759 [-3,016 |3,404 |50,751
2,750 3,350 [38,861 46,985 30,540 68,758 |[-3,009 |3,268 |49,109
2,500 3,600 [34,602 41,836 27,193 68,756 [-3,006 |3,132 |47,461
2,250 3,850 [30,393 36,747 23,886 68,753 [-3,006 |2,994 |45,771
2,000 4,100 |[26,239 31,724 20,621 68,750 [-3,013 |2,855 |43,937
1,750 4,350 [22,146 |26,775 17,404 68,747 |-3,030 |[2,713 [41,901
1,500 4,600 18,122 21,911 14,242 68,742 |[-3,066 |2,565 |39,667
1,250 4,850 [14,178 17,142 11,142 68,734 |-3,135 |2,410 [20,022
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

1,000 5,100 [11,060 [13,372 8,692 68,729 [-3,095 [2,278 |18,317
0,750 5,350 |8,041 9,722 6,319 68,721 |-3,052 [2,148 |16,534
0,500 5,600 [5,132 6,205 4,033 68,705 [-3,008 [2,018 |14,708
0,250 5,850 2,343 2,833 1,841 68,655 |-2,963 [1,890 [12,835
0,125 5,975 |1,000 1,209 0,786 68,533 |-2,951 [1,826 |11,862
0,000 6,100 | 0,000 0,000 0,000 66,872 |-3,120 (1,750 |0,000
Tank Calibrations - T21 _Cuba3 _E
Fluid Type = Atun Specific gravity = 0,65
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
100 : T L . S s S — ——A———— It | T21_Cubad_E
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Soundings & Ullage m
T T T T T T T T T T T T T 1
0 m 20 30 4 50 60 70 80 90 100 10 120 130 140
Capacity tonne
0 5 10 15 2 25 3N 3 4 45 s 5 60 65 70
Centre of Gravity m
[ T T T T T T T T T T T T T 1
0 5 0 15 20 5 3 3» 40 45 50 55 60 65 70
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |[TCG VCG FSM
m m m”3 tonne m m tonne.m
T21 _Cuba3_E |6,100 0,000 (100,000 (120,905 78,588 68,772 13,160 [5,065 |0,000
6,000 0,100 (98,080 118,583 77,079 68,772 3,155 [5,011 |68,435
5,996 0,104 (98,000 118,487 77,016 68,772 3,155 [5,009 |68,410
5,991 0,109 [97,900 118,366 76,938 68,772 3,155 [5,006 |68,379
5,750 0,350 [93,303 112,808 73,325 68,771 |3,142 |4,877 |66,973
5,500 0,600 [88,562 107,075 69,599 68,770 3,130 (4,744 65,537
5,250 0,850 83,855 101,385 [65,900 68,769 [3,117 [4,610 |64,126
5,000 1,100 |79,183 95,736 62,229 68,768 |3,105 (4,476 |62,729
4,750 1,350 |74,547 90,131 58,585 68,767 [3,092 [4,343 [61,335
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Cuaderno 4: Célculos de arquitectura naval

Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

4,500 1,600 | 69,946 84,568 54,969 68,766 |3,080 [4,209 59,943
4,250 1,850 65,382 79,050 51,382 68,765 |3,068 [4,075 |58,547
4,000 2,100 (60,855 73,577 47,825 68,764 3,056 [3,941 |57,105
3,750 2,350 [56,368 68,151 44,298 68,763 |3,044 [3,807 |55,593
3,500 2,600 (51,923 62,777 40,805 68,762 3,034 [3,673 |54,023
3,250 2,850 [47,522 57,457 37,347 68,761 |3,024 [3,538 |52,400
3,000 3,100 [43,168 52,192 33,925 68,759 3,016 [3,404 |50,751
2,750 3,350 [38,861 46,985 30,540 68,758 3,009 [3,268 [49,109
2,500 3,600 [34,602 41,836 27,193 68,756 3,006 [3,132 47,461
2,250 3,850 [30,393 36,747 23,886 68,753 3,006 [2,994 45771
2,000 4,100 |26,239 31,724 20,621 68,750 3,013 [2,855 43,937
1,750 4,350 22,146 26,775 17,404 68,747 3,030 [2,713 41,901
1,500 4,600 [18,122 21,911 14,242 68,742 3,066 [2,565 |39,667
1,250 4,850 14,178 17,142 11,142 68,734 3,135 (2,410 |20,022
1,000 5,100 [11,060 13,372 8,692 68,729 3,095 [2,278 |18,317
0,750 5,350 (8,041 9,722 6,319 68,721 |3,052 (2,148 |16,534
0,500 5,600 (5,132 6,205 4,033 68,705 3,008 (2,018 |14,708
0,250 5,850 (2,343 2,833 1,841 68,655 2,963 [1,890 |12,835
0,125 5975 (1,000 1,209 0,786 68,533 2,951 [1,826 |11,862
0,000 6,100 [0,000 0,000 0,000 66,872 3,120 (1,750 ]0,000

Tank Calibrations - T22_Cuba2_B

Fluid Type = Atun
Permeability = 86 %

Specific gravity = 0,65

Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

100 ! T22_Cuba2_B
; Trim: 0 m; Heel: 0 deg to starboard
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40 0 1 20 2 4o s 80 70 8 9% 100 110 120 130
Centre of Gravity m
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Free Surface Moment tonne.m
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”3 tonne m tonne.m

T22 Cuba2 B |6,034 0,000 (100,000 100,108 [65,070 72,961 |-2,677 |5,138 [0,000
6,000 0,034 [99,313 99,420 64,623 72,961 |-2,675 |5,119 [45,642
5,935 0,099 (98,000 98,106 63,769 72,960 |-2,670 |5,084 |[45,246
5,930 0,104 [97,900 98,006 63,704 72,960 |-2,670 |5,081 [45,216
5,750 0,284 94,293 94,395 61,357 72,960 |-2,659 |4,982 (44,138
5,500 0,534 (89,331 89,427 58,128 72,959 |-2,644 |4,846 (42,675
5,250 0,784 [84,425 84,516 54,935 72,959 |-2,629 |4,710 [41,253
5,000 1,034 | 79,575 79,661 51,780 72,958 |-2,615 |4,574 (39,871
4,750 1,284 | 74,781 74,862 48,660 72,957 |-2,601 |4,438 [38,526
4,500 1,534 |70,043 70,118 45,577 72,956 |-2,587 4,302 [37,216
4,250 1,784 |65,359 65,430 42,529 72,956 |-2,574 |4,167 [35,942
4,000 2,034 60,731 60,796 39,518 72,955 |-2,562 4,032 [34,699
3,750 2,284 |56,157 56,218 36,541 72,954 |-2,551 |3,896 |[33,486
3,500 2,534 51,638 51,694 33,601 72,953 |-2,540 |3,761 [32,302
3,250 2,784 47,173 47,224 30,696 72,952 |-2,531 |3,626 [31,143
3,000 3,034 [42,763 42,809 27,826 72,951 |-2,523 |3,490 (30,014
2,750 3,284 (38,408 38,449 24,992 72,949 |-2,517 |3,354 (28,914
2,500 3,534 [34,107 34,144 22,193 72,947 |-2,514 |3,217 [27,828
2,250 3,784 [29,863 29,896 19,432 72,945 |-2,515 |3,079 |[26,684
2,000 4,034 [25,683 25,711 16,712 72,942 |-2,522 12,938 [25,451
1,750 4,284 (21,572 21,596 14,037 72,938 |-2,539 |2,795 [24,121
1,500 4,534 [17,540 17,559 11,414 72,933 |-2,575 |2,646 [22,688
1,250 4,784 [13,595 13,609 8,846 72,925 |-2,645 |2,488 (21,180
1,000 5,034 (10,399 10,411 6,767 72,918 |-2,647 |2,346 [8,916
0,750 5,284 | 7,543 7,551 4,908 72,909 |-2,611 |2,215 [7,970
0,500 5,534 (4,798 4,803 3,122 72,891 |-2,573 |2,085 |[7,026
0,250 5,784 2,178 2,180 1,417 72,837 |-2,535 |1,957 |6,054
0,133 5,901 (1,000 1,001 0,651 72,724 |-2,525 1,896 |[5,576
0,000 6,034 0,000 0,000 0,000 71,072 |-2,666 1,816 [0,000

Tank Calibrations - T23_Cuba2_E

Fluid Type = Atun
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 0,65
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

@
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0 fo 15 20 % d & 4o 4 =0 55 60 65 70 75
Centre of Gravity m
0 5 10 15 2 5 W % 4 45 s 5 &0 65 70 7%
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |[TCG VCG FSM
m m m”3 tonne m m tonne.m
T23 Cuba2 E |6,034 0,000 100,000 |100,108 65,070 72,961 (2,677 |5,138 (0,000
6,000 0,034 [99,313 99,420 64,623 72,961 [2,675 |5119 [45,642
5,935 0,099 98,000 98,106 63,769 72,960 |[2,670 |5,084 |45,246
5,930 0,104 |97,900 98,006 63,704 72,960 [2,670 |5,081 [45,216
5,750 0,284 |[94,293 94,395 61,357 72,960 |[2,659 4,982 |[44,138
5,500 0,534 (89,331 89,427 58,128 72,959 2,644 |4,846 [42,675
5,250 0,784 |[84,425 84,516 54,935 72,959 [2,629 4,710 |[41,253
5,000 1,034 (79,575 79,661 51,780 72,958 |[2,615 [4,574 [39,871
4,750 1,284 |[74,781 74,862 48,660 72,957 |2,601 |4,438 [38,526
4,500 1,534 (70,043 70,118 45,577 72,956 |2,587 [4,302 [37,216
4,250 1,784 |65,359 65,430 42,529 72,956 |[2,574 4,167 |35,942
4,000 2,034 (60,731 60,796 39,518 72,955 [2,562 |4,032 |34,699
3,750 2,284 |56,157 56,218 36,541 72,954 |[2,551 [3,896 |[33,486
3,500 2,534 |[51,638 51,694 33,601 72,953 [2,540 |3,761 |32,302
3,250 2,784 47,173 |47,224 30,696 72,952 |[2,531 [3,626 [31,143
3,000 3,034 [42,763 42,809 27,826 72,951 [2,523 |3,490 |[30,014
2,750 3,284 38,408 38,449 24,992 72,949 (2,517 |3,354 |28,914
2,500 3,534 [34,107 34,144 22,193 72,947 |2,514 (3,217 |27,828
2,250 3,784 |[29,863 29,896 19,432 72,945 |[2,515 |3,079 |26,684
2,000 4,034 |25,683 25,711 16,712 72,942 2,522 2,938 [25,451
1,750 4,284 |21,572 21,596 14,037 72,938 [2,539 [2,795 [24,121
1,500 4,534 17,540 17,559 11,414 72,933 |2,575 |2,646 [22,688
1,250 4,784 13,595 13,609 8,846 72,925 (2,645 |2,488 |[21,180
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Cuaderno 4: Célculos de arquitectura naval

Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

1,000 5,034 10,399 10,411 6,767 72,918 |2,647 (2,346 |8,916
0,750 5,284 7,543 7,551 4,908 72,909 (2,611 |2,215 (7,970
0,500 5,534 4,798 4,803 3,122 72,891 |2,573 (2,085 |7,026
0,250 5,784 2,178 2,180 1,417 72,837 |[2,535 |1,957 [6,054
0,133 5,901 1,000 1,001 0,651 72,724 2,525 11,896 |[5,576
0,000 6,034 |0,000 0,000 0,000 71,072 (2,666 |1,816 (0,000
Tank Calibrations - T24 _Cubal B
Fluid Type = Atun Specific gravity = 0,65
Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
100 N e B e e T24_Cubai_B
: ; Trim: 0 m; Heel: 0 deg to starboard
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0 5 W 15 0 % W B 4L 45 = 5 60
Capacity tonne
40 0 1 2 3% 4 s 6 70 8 9 100 110
Centre of Gravity m
0 25 F 75 0 125 5 75 & wE % 205 A
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”3 tonne m tonne.m
T24 Cubal B |5,965 0,000 [100,000 |79,735 51,828 77,145 |-2,190 [5,213 |0,000
5,870 0,095 98,000 78,140 50,791 77,145 |-2,185 |[5,160 |[25,878
5,865 0,100 [97,900 78,060 50,739 77,145 |-2,184 |[5,157 | 25,856
5,750 0,215 95,503 76,149 49,497 77,144 |-2,177 |[5,094 |25,330
5,500 0,465 [90,346 72,037 46,824 77,144 |-2,163 |[4,956 |24,253
5,250 0,715 85,262 67,983 44,189 77,143 |[-2,149 |4,818 |23,263
5,000 0,965 [80,248 63,985 41,590 77,142 |[-2,136 4,681 |22,351
4,750 1,215 75,300 60,040 39,026 77,141 |[-2,123 |4,545 |21,489
4,500 1,465 |70,416 56,146 36,495 77,140 |[-2,111 |4,408 |20,669
4,250 1,715 |65,596 52,302 33,997 77,138 |-2,099 [4,272 |19,888
4,000 1,965 60,837 48,508 31,530 77,137 |-2,088 (4,136 |19,135
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

3,750 2,215 56,140 44,763 29,096 77,135 |-2,077 |[4,000 |18,403
3,500 2,465 |51,505 41,068 26,694 77,134 |-2,068 |3,864 [17,686
3,250 2,715 146,933 37,422 24,324 77,132 |-2,059 3,728 [16,980
3,000 2,965 42,425 33,827 21,988 77,129 |-2,052 |3,592 [16,286
2,750 3,215 [37,980 30,283 19,684 77,127 |-2,047 |3,455 [15,605
2,500 3,465 [33,601 26,792 17,415 77,124 1-2,045 |3,318 [14,924
2,250 3,715 [29,290 23,354 15,180 77,120 |-2,046 |3,179 [14,239
2,000 3,965 [25,048 19,972 12,982 77,116 |-2,054 |3,039 [13,550
1,750 4,215 (20,878 16,647 10,821 77,109 |-2,072 2,894 (12,854
1,500 4,465 [16,785 13,384 8,699 77,100 |-2,106 |2,744 (12,124
1,250 4,715 (12,780 10,190 6,624 77,087 |-2,174 2,582 (11,300
1,000 4,965 (9,394 7,491 4,869 77,071 |-2,222 (2,424 |3,812
0,750 5215 16,734 5,369 3,490 77,058 |-2,185 2,291 [3,312
0,500 5,465 (4,212 3,358 2,183 77,033 |-2,147 (2,160 |2,796
0,250 5715 1,849 1,474 0,958 76,958 |-2,111 |2,030 [2,271
0,155 5,810 (1,000 0,797 0,518 76,849 |-2,105 (1,980 |2,071
0,000 5,965 (0,000 0,000 0,000 75,272 |-2,245 11,885 [0,000

Tank Calibrations - T25_Cubal E

Fluid Type = Atun

Permeability = 86 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 0,65
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |[TCG VCG FSM
m m m”3 tonne m m tonne.m

T25 Cubal E [5,965 0,000 (100,000 |79,735 51,828 77,145 12,190 (5,213 ]0,000
5,870 0,095 (98,000 78,140 50,791 77,145 12,185 [5,160 |25,878
5,865 0,100 (97,900 78,060 50,739 77,145 12,184 (5,157 |25,856
5,750 0,215 [95,503 76,149 49,497 77,144 12,177 [5,094 |25,330
5,500 0,465 (90,346 72,037 46,824 77,144 12,163 [4,956 |24,253
5,250 0,715 (85,262 67,983 44,189 77,143 12,149 (4,818 |23,263
5,000 0,965 (80,248 63,985 41,590 77,142 12,136 (4,681 |22,351
4,750 1,215 | 75,300 60,040 39,026 77,141 2,123 (4,545 |21,489
4,500 1,465 |70,416 56,146 36,495 77,140 2,111 (4,408 |20,669
4,250 1,715 |65,596 52,302 33,997 77,138 2,099 (4,272 19,888
4,000 1,965 |60,837 48,508 31,530 77,137 12,088 [4,136 |19,135
3,750 2,215 (56,140 44,763 29,096 77,135 2,077 (4,000 |18,403
3,500 2,465 [51,505 41,068 26,694 77,134 12,068 [3,864 |17,686
3,250 2,715 (46,933 37,422 24,324 77,132 12,059 (3,728 |16,980
3,000 2,965 [42,425 33,827 21,988 77,129 2,052 [3,592 |16,286
2,750 3,215 (37,980 30,283 19,684 77,127 12,047 [3,455 |15,605
2,500 3,465 (33,601 26,792 17,415 77,124 12,045 (3,318 |14,924
2,250 3,715 (29,290 23,354 15,180 77,120 2,046 (3,179 |14,239
2,000 3,965 [25,048 19,972 12,982 77,116 | 2,054 (3,039 |13,550
1,750 4,215 20,878 16,647 10,821 77,109 2,072 (2,894 12,854
1,500 4,465 |16,785 13,384 8,699 77,100 2,106 (2,744 12,124
1,250 4,715 12,780 10,190 6,624 77,087 12,174 (2,582 11,300
1,000 4,965 [9,394 7,491 4,869 77,071 2,222 (2,424 |3,812
0,750 5215 [6,734 5,369 3,490 77,058 2,185 [2,291 |3,312
0,500 5,465 [4,212 3,358 2,183 77,033 2,147 (2,160 |2,796
0,250 5715 (1,849 1,474 0,958 76,958 2,111 (2,030 |2,271
0,155 5,810 (1,000 0,797 0,518 76,849 2,105 (1,980 |2,071
0,000 5,965 [0,000 0,000 0,000 75,272 2,245 (1,885 |0,000

Tank Calibrations - T26_DF_A.Sucias

Fluid Type = Lodos
Permeability = 98 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 0,96
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza
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Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCG VCG m |FSM
m m m”3 tonne m tonne.m
T26 _DF A.Sucias |1,839 0,000 100,000 [12,696 12,188 10,366 |0,000 [0,363 0,000
1,806 0,033 98,000 12,442 11,944 10,369 |[0,000 |0,347 1,606
1,804 0,035 |97,900 12,429 11,932 10,369 |0,000 [0,346 1,606
1,800 0,039 |97,666 12,400 11,904 10,369 |[0,000 |0,344 1,606
1,700 0,139 |91,614 11,631 11,166 10,377 0,000 0,293 1,606
1,600 0,239 85,563 10,863 10,429 10,386 |[0,000 |[0,242 1,606
1,500 0,339 |79,511 10,095 9,691 10,396 |0,000 [0,191 1,606
1,400 0,439 73,459 9,326 8,953 10,408 (0,000 |[0,140 1,606
1,300 0,539 |67,408 8,558 8,216 10,422 0,000 0,089 1,606
1,200 0,639 61,356 7,790 7,478 10,439 (0,000 |[0,038 1,606
1,100 0,739 |55,305 7,021 6,741 10,460 |0,000 |-0,014 [1,606
1,000 0,839 |49,253 6,253 6,003 10,486 |0,000 [-0,067 |1,605
0,900 0,939 |43,207 5,486 5,266 10,519 |0,000 |-0,120 [1,595
0,800 1,039 |37,189 4,722 4,533 10,560 |0,000 [-0,173 |1,565
0,700 1,139 |31,224 3,964 3,806 10,613 |0,000 |-0,227 (1,518
0,600 1,239 |25,363 3,220 3,091 10,682 |0,000 ([-0,283 ]1,449
0,500 1,339 19,664 2,497 2,397 10,770 (0,000 [-0,339 |1,348
0,400 1,439 14,274 1,812 1,740 10,876 |0,000 [-0,396 1,246
0,300 1,539 9,338 1,186 1,138 10,984 (0,000 [-0,453 |1,118
0,200 1,639 |4,958 0,629 0,604 11,082 0,000 [-0,512 ]0,864
0,100 1,739 1,509 0,192 0,184 11,117 (0,000 [-0,572 0,343
0,081 1,758 |1,000 0,127 0,122 11,116 |0,000 |-0,584 [0,233
0,000 1,839 |0,000 0,000 0,000 10,250 |0,000 [-0,639 |0,000
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@

Tank Calibrations - T27_DF_GO5_E

Fluid Type = Diesel

Permeability = 98 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 0,84

100 i | T27_DF_GOS_E
: Trim: 0 m; Heel: 0 deg to starboard
90 i | I Sounding
: : : A S
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w ! ' ! ' ' ' ! ' :
o ! ' ! ' ! ' ! ' :
I (R S o S N SRS RS Cha
L ! : ' : ! ' ! : '
o S HE N e . N N Lol L . :
S T Gty ANG IR R 5
™ ! ! ' ! ! : ! : : '
— 1 d 1 d 1 . 1 H H 1 . H
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e e S S S S
Wt 12 03 0s 05 05 a7 0B 09 1 11 12 13 14
Soundings & Ullage m
0 5 0 15 20 25 2 B/ 4 45 50 60 8570
Capacity tonne
4 0 3 6 9§ 12 5 8 A M 7 W B B 9
Centre of Gravity m
0 10 20 P 40 50 80 70 8 % 100 110 120 130 140
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCG VCG m |FSM
m m m”3 tonne m tonne.m
T27 DF GO5 E |1,398 0,000 100,000 |[54,610 45,872 31,728 |[2,021 |0,323 0,000
1,321 0,077 98,000 53,518 44,955 31,649 |2,002 (0,311 65,475
1,319 0,079 [97,900 53,463 44,909 31,646 (2,001 |0,311 65,378
1,300 0,098 |[96,848 52,889 44,427 31,615 (1,992 |0,305 74,500
1,200 0,198 |88,490 48,324 40,593 31,503 (1,938 |0,259 103,281
1,100 0,298 |[78,235 42,724 35,888 31,493 (1,884 |0,203 95,035
1,000 0,398 |[68,309 37,303 31,335 31,481 (1,828 |0,146 86,116
0,900 0,498 |[58,731 32,073 26,941 31,463 |[1,768 |0,089 77,343
0,800 0,598 49,521 27,043 22,716 31,439 |1,704 |0,033 68,714
0,700 0,698 |[40,703 22,228 18,671 31,403 (1,634 |-0,024 |60,181
0,600 0,798 32,308 17,643 14,820 31,350 |1,558 |[-0,080 (51,740
0,500 0,898 |[24,376 13,312 11,182 31,262 |[1,471 |-0,136 |43,349
0,400 0,998 16,960 9,262 7,780 31,098 |1,366 [-0,192 (34,992
0,300 1,098 10,143 5,539 4,653 30,726 |[1,226 |-0,250 |26,374
0,200 1,198 4,111 2,245 1,886 29,392 (0,977 |-0,315 |14,776
0,113 1,284 1,000 0,546 0,459 27,238 (0,701 |-0,378 2,290
0,100 1,298 0,745 0,407 0,342 26,957 [0,661 |-0,387 |1,797
0,000 1,398 |[0,000 0,000 0,000 24,733 (0,401 |-0,458 |0,000
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Cuaderno 4: Célculos de arquitectura naval

Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@

Tank Calibrations - T28 DF_GO5_B

Fluid Type = Diesel
Permeability = 98 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 0,84

1007 T28_DF_GO5 B
Trim: 0 m; Heel: 0 deg to starboard
8l - : I Sounding
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Soundings & Ullage m
0 5 0 15 20 25 0 ® 4 45 0 55 60 65 70
Capactty tonne
3 0 3 6 & 12 15 18 2 27 N B B B
Gentre of Gravity m
0 10 20 3 40 50 60 70 & % 100 10 120 130 140
Free Surface Moment tonne.m
Tank Name Sounding | Ullage | % Full Capacity |Capacity [LCGm |TCGm |VCGm |FSM
m m m”"3 tonne tonne.m
T28 DF GO5 B |1,398 0,000 100,000 |54,610 45,872 31,728 |-2,021 |0,323 0,000
1,321 0,077 |98,000 53,518 44,955 31,649 |[-2,002 |0,311 65,475
1,319 0,079 97,900 53,463 44,909 31,646 |[-2,001 |0,311 65,378
1,300 0,098 |96,848 52,889 44,427 31,615 [-1,992 |0,305 74,500
1,200 0,198 |88,490 48,324 40,593 31,503 [-1,938 |0,259 103,281
1,100 0,298 | 78,235 42,724 35,888 31,493 [-1,884 |0,203 95,035
1,000 0,398 |68,309 37,303 31,335 31,481 |[-1,828 |0,146 86,116
0,900 0,498 |58,731 32,073 26,941 31,463 [-1,768 |0,089 77,343
0,800 0,598 |49,521 27,043 22,716 31,439 |[-1,704 |0,033 68,714
0,700 0,698 40,703 22,228 18,671 31,403 |-1,634 |-0,024 |60,181
0,600 0,798 |32,308 17,643 14,820 31,350 [-1,558 |-0,080 |51,740
0,500 0,898 24,376 13,312 11,182 31,262 |-1,471 |-0,136 |43,349
0,400 0,998 16,960 9,262 7,780 31,098 [-1,366 |-0,192 |34,992
0,300 1,098 10,143 5,539 4,653 30,726 |-1,226 |-0,250 |26,374
0,200 1,198 4,111 2,245 1,886 29,392 [-0,977 |-0,315 |14,776
0,113 1,284 |1,000 0,546 0,459 27,238 |[-0,701 |-0,378 |2,290
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

0,100 1,298 0,745 0,407 0,342 26,957 |[-0,661 |-0,387 |1,797
0,000 1,398 0,000 0,000 0,000 24,733 |-0,401 [-0,458 |0,000
Tank Calibrations - T29 DF_G4 E
Fluid Type = Diesel Specific gravity = 0,84
Permeability = 98 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
100 T29 DF G4 E
Trim: 0 m; Heel: 0 deg to starboard
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Soundings & Ullage m
I T T T T T T T T T T T 1
0 10 20 a0 40 50 60 70 &0 a0 00 110 120
Capacity tonne
4 0 & &8 12 1 20 24 28 B2 B 4 44
Centre of Gravity m
I T T T T T T T T T T T 1
0 a0 60 a0 120 150 180 210 240 270 A0 330 60
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCG VCG m |FSM
m m m”n3 tonne m tonne.m
T29 DF G4 E |1,531 0,000 {100,000 (96,709 81,235 43,822 (3,251 ]0,535 0,000
1,500 0,031 [99,839 96,553 81,105 43,813 [3,250 |0,534 25,491
1,416 0,115 [98,000 94,774 79,611 43,730 [3,239 ]0,522 130,458
1,413 0,118 [97,900 94,678 79,529 43,726 |3,238 |0,521 130,313
1,400 0,131 [97,419 94,212 79,138 43,708 (3,236 |0,518 163,197
1,300 0,231 [92,158 89,125 74,865 43,562 |[3,205 0,485 247,394
1,200 0,331 [84,297 81,523 68,479 43,473 [3,165 0,439 322,663
1,100 0,431 [75,282 72,804 61,155 43,449 [3,120 |0,385 307,554
1,000 0,531 [66,420 64,234 53,957 43,417 [3,072 0,331 291,629
0,900 0,631 [57,728 55,828 46,895 43,376 [3,020 |0,276 274,885
0,800 0,731 [49,222 47,601 39,985 43,319 |2,965 |0,222 256,883
0,700 0,831 [40,922 39,575 33,243 43,240 (2,904 ]0,168 237,974
0,600 0,931 [32,851 31,770 26,687 43,122 12,838 |0,113 217,827
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@

0,500 1,031 25,036 24,212 20,338 42,934 2,765 |0,058 196,413
0,400 1,131 17,510 16,933 14,224 42,594 12,681 (0,001 173,343
0,300 1,231 10,335 9,995 8,396 41,824 12,585 |-0,060 |145,005
0,200 1,331 |[4,631 4,479 3,762 40,600 |2,478 [-0,127 |80,661
0,100 1,431 1,179 1,140 0,958 39,335 (2,311 |-0,192 |37,871
0,092 1,439 1,000 0,967 0,812 39,215 (2,286 |-0,197 |31,600
0,000 1,531 0,000 0,000 0,000 37,230 [2,532 |-0,260 |0,000
Tank Calibrations - T30_DF_GO4_B
Fluid Type = Diesel Specific gravity = 0,84
Permeability = 98 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
1007 T30_DF_G04_B
Trim: 0 m; Heel: 0 deg to starboard
807 I Sounding
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Soundings & Ullage m
0 10 2 30 40 %0 60 70 8 9 100 110
Capactty tonne
5 0 R w15 20 2% 3 B 4 45 50
Centre of Gravity m
0 30 60 % 120 150 180 20 240 20 300 330
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCGm |VCGm |FSM
m m m”3 tonne tonne.m
T30 DF GO4 B |1,531 0,000 100,000 (96,709 81,235 43,822 |-3,251 |0,535 0,000
1,500 0,031 |99,839 96,553 81,105 43,813 |-3,250 |0,534 25,491
1,416 0,115 98,000 94,774 79,611 43,730 |-3,239 |0,522 130,458
1,413 0,118 |97,900 94,678 79,529 43,726 |-3,238 |0,521 130,313
1,400 0,131 97,419 94,212 79,138 43,708 |-3,236 |0,518 163,197
1,300 0,231 92,158 89,125 74,865 43,562 |-3,205 0,485 247,394
1,200 0,331 | 84,297 81,523 68,479 43,473 |-3,165 |[0,439 322,663
1,100 0,431 75,282 72,804 61,155 43,449 |-3,120 |0,385 307,554
1,000 0,531 |66,420 64,234 53,957 43,417 |-3,072 |0,331 291,629
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0,900 0,631 57,728 55,828 46,895 43,376 |-3,020 |0,276 274,885
0,800 0,731 |49,222 47,601 39,985 43,319 [-2,965 |0,222 256,883
0,700 0,831 40,922 39,575 33,243 43,240 |-2,904 ]0,168 237,974
0,600 0,931 |32,851 31,770 26,687 43,122 |-2,838 |0,113 217,827
0,500 1,031 25,036 24,212 20,338 42,934 |-2,765 |0,058 196,413
0,400 1,131 17,510 16,933 14,224 42,594 |-2,681 |0,001 173,343
0,300 1,231 10,335 9,995 8,396 41,824 |-2,585 |[-0,060 |145,005
0,200 1,331 |4,631 4,479 3,762 40,600 |-2,478 [-0,127 |80,661
0,100 1,431 1,179 1,140 0,958 39,335 |[-2,311 |-0,192 |37,871
0,092 1,439 |1,000 0,967 0,812 39,215 [-2,286 |-0,197 |31,600
0,000 1,531 |0,000 0,000 0,000 37,230 |[-2,532 |-0,260 |0,000
Tank Calibrations - T31_DF_GO3_E
Fluid Type = Diesel Specific gravity = 0,84
Permeability = 98 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
100 I R e T31_DF_GO3_E
; Trim: 0 m; Heel: 0 deg to starboard
8- 21 B it ettt Seieiets Rl I Sounding
I lzgs
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oo ! ' o ' : ' ' '
— !
A7
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Soundings & Ullage m
I T T T T T T T T T T T T T T
01 20 30 40 50 60 70 &0 9 100 110 120 130 140 150
Capacty tonne
5 0 5 10 15 2 25 30 33 4 45 0 55 60 65 710
Centre of Gravity m
0 30 60 90 120 150 180 210 240 270 300 330 %0 300 420 450
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCG VCG m |FSM
m m m”3 tonne m tonne.m
T31 DF GO3 E |1,449 0,000 [100,000 98,251 82,531 55,713 (3,246 |0,752 0,000
1,400 0,049 [99,365 97,627 82,007 55,679 |[3,247 |0,748 90,588
1,363 0,086 [98,000 96,286 80,880 55,627 |[3,245 ]0,739 150,933
1,361 0,088 97,900 96,188 80,798 55,624 |3,245 (0,739 184,694
1,300 0,149 [93,713 92,074 77,342 55,554 [3,232 ]0,713 320,624
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1,200 0,249 |[84,788 83,305 69,976 55,525 (3,195 |0,660 322,813
1,100 0,349 [75,981 74,652 62,708 55,493 [3,156 |0,606 309,118
1,000 0,449 |[67,318 66,140 55,558 55,454 (3,116 |0,552 294,580
0,900 0,549 [58,814 57,785 48,540 55,408 [3,073 ]0,498 279,124
0,800 0,649 [50,486 49,603 41,667 55,350 (3,028 |0,444 262,812
0,700 0,749 [42,354 41,614 34,955 55,277 (2,981 ]0,390 245,549
0,600 0,849 [34,441 33,839 28,425 55,179 (2,933 ]0,335 227,152
0,500 0,949 [26,775 26,307 22,098 55,039 (2,885 0,281 207,847
0,400 1,049 19,395 19,056 16,007 54,817 (2,844 0,226 187,131
0,300 1,149 12,377 12,161 10,215 54,410 (2,830 |0,170 164,541
0,200 1,249 |6,052 5,946 4,995 53,601 (2,915 ]0,110 126,765
0,100 1,349 1,352 1,329 1,116 52,304 |[3,472 0,047 73,596
0,089 1,360 |1,000 0,983 0,825 52,148 [3,672 ]0,039 63,584
0,000 1,449 |0,000 0,000 0,000 51,812 (4,731 |-0,025 |0,000
Tank Calibrations - T32_DF_GO3_B
Fluid Type = Diesel Specific gravity = 0,84
Permeability = 98 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
LA ) B el el e SR E AR T32_DF_GO3_B
Trim: 0 m; Heel: 0 deg to starboard
111 et it el Sttt et st Sttt do¥ el Sty S .1 I Sounding
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- T I Fsu
LI Bl e et e e 6
(o]
=]
‘—”I 110t e et R el i e Rt Seels? bl e il ey
L
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O R R b L R AR RREEE LRt ELRLEY REELEHERE IR
o
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Su——— —————————————————————————————————————————————————————————————————
i I A s R S S H R S A |
i i ST T Rt et e P R R TR LR E e E_ roo- - E— ; :
I} i } t i i i i i } i ; i ; i
01 02 03 04 05 08 07 08 0% 1 11 12 13 14 15
Soundings & Ullage m
0 10 20 30 40 5 60 70 8 9 100 110 120 130 140 150
Capactty tonne
50 0 15 20 25 30 35 4 45 5 5 60 6 70
Centre of Gravity m
[ T T T T T T T T T T T T T |
D30 &80 90 120 150 180 210 240 270 300 330 380 0 420 450
Free Surface Moment tonne.m
Tank Name Sounding | Ullage | % Full Capacity |Capacity [LCGm |TCGm |VCGm |FSM
m m m”3 tonne tonne.m
T32 DF GO3 B |1,449 0,000 100,000 (98,251 82,531 55,713 [-3,246 |0,752 0,000
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1,400 0,049 [99,365 [97,627 82,007 55,679 |[-3,247 [0,748 |90,588
1,363 0,086 [98,000 [96,286 80,880 55627 [-3,245 [0,739 [150,933
1,361 0,088 [97,900 [96,188 80,798 55624 |[-3,245 [0,739 [184,694
1,300 0,149 [93,713 [92,074 77,342 55554 [-3232 [0,713 [320,624
1,200 0,249 [84,788 [83,305 69,976 55525 [-3,195 [0,660 [322,813
1,100 0,349 [75981 [74,652 62,708 55,493 [-3,156 |0,606 |309,118
1,000 0,449 [67,318 [66,140 55,558 55454 [-3,116 [0,552 [294,580
0,900 0549 [58814 [57,785 48,540 55,408 [-3,073 [0,498 [279,124
0,800 0,649 [50,486 [49,603 41,667 55350 |[-3,028 [0,444 [262,812
0,700 0,749 [42354 [41,614 34,955 55,277 |-2,981 [0,390 [245549
0,600 0,849 [34,441 [33,839 28,425 55179 [-2,933 [0,335 [227,152
0,500 0,949 [26,775 [26,307 22,098 55039 [-2,885 [0,281 [207,847
0,400 1,049 [19,395 [19,056 16,007 54817 |[-2,844 [0,226 [187,131
0,300 1,149 [12,377 [12,161 10,215 54,410 [-2,830 [0,170 [164,541
0,200 1,249 [6,052 5,946 4,995 53,601 [-2,915 [0,110 [126,765
0,100 1,349 [1,352 1,329 1,116 52,304 |[-3,472 [0,047 [73,596
0,089 1,360 [1,000 0,983 0,825 52,148 [-3,672 [0,039 [63,584
0,000 1,449 [0,000 0,000 0,000 51,812 [-4,731 [-0,025 [0,000
Tank Calibrations - T33_DF_GO2_E
Fluid Type = Diesel Specific gravity = 0,84
Permeability = 98 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
1007 71| T33_DF_GO2.E
5 ; Trim: 0 m; Heel: 0 deg to starboard
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Soundings & Ullage m
0 L b 2 8 20 2 B 2 B A o4 2 B 6D
Capactty tonne
0 5 10 15 20 2 3 235 40 45 5 5 60 65 710 75
Centre of Gravity m
0 0 20 P 4 s 6 70 8 % 100 110 120 130 140 1o

Free Surface Moment tonne.m
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Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@

Tank Name Sounding |Ullage | % Full Capacity |Capacity [LCGm |TCG VCG FSM
m m m”3 tonne m m tonne.m

T33 DF_GO2_E (1,406 0,000 [100,000 |52,077 43,744 67,959 1,926 {0,991 |0,000
1,400 0,006 [99,984 52,069 43,738 67,958 1,926 (0,991 |1,023
1,308 0,098 (98,000 51,035 42,869 67,859 1,928 (0,979 |23,564
1,306 0,100 [97,900 50,983 42,826 67,855 1,928 (0,979 |23,517
1,300 0,106 (97,637 50,846 42,711 67,844 1,928 (0,977 |31,063
1,200 0,206 [90,158 46,951 39,439 67,700 1,911 (0,937 |95,627
1,100 0,306 [79,751 41,532 34,887 67,663 (1,863 |0,879 |88,585
1,000 0,406 [69,664 36,279 30,474 67,619 1,811 (0,822 |81,252
0,900 0,506 [59,927 31,208 26,215 67,566 [1,757 |0,765 |73,764
0,800 0,606 [50,574 26,337 22,123 67,503 |1,700 (0,708 |66,134
0,700 0,706 [41,639 21,684 18,215 67,424 (1,639 |0,651 |58,419
0,600 0,806 [33,161 17,269 14,506 67,320 |1,574 (0,593 |50,717
0,500 0,906 [25,191 13,119 11,020 67,176 (1,505 ]0,536 |[43,105
0,400 1,006 17,795 9,267 7,784 66,959 1,431 (0,479 |35,505
0,300 1,106 |11,072 5,766 4,844 66,574 |1,357 (0,420 |27,662
0,200 1,206 [5,238 2,728 2,291 65,679 |1,308 (0,358 |18,944
0,100 1,306 (1,263 0,658 0,552 64,138 |1,301 (0,292 |7,557
0,090 1,316 1,000 0,521 0,437 63,946 (1,305 |0,285 |[6,257
0,000 1,406 (0,000 0,000 0,000 62,594 1,962 (0,224 ]0,000

Tank Calibrations - T34 DF_GO2_B

Fluid Type = Diesel
Permeability = 98 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 0,84
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Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@

1““’“*? """""" . """ s : """ e [ T34 DF GO2 B
5 . . . : . . : H : Trim: 0 m; Heel: 0 deg to starboard
9071 At et e S i T 1 SHEE A . S T | I Sounding
: PN : . . P | Ulage
_ BT : b : R . AL LEEE SR LD oo obeooes ; -5 | M Capacity
= ; ' ' ' : : ' ' : . : . o |LCe
L : ; ; ; : : : : ; . |EETCG
aE ?D'"""E ----- 1=t [ H amTeeT T H -.E -'nln':G
@ TtG : : : : ' i : ' P (IS
LRI e e -
e ! '
o ! H
R R s B B ANt By SRR shbbit AR S Rt s (5
u_I E E
[~ J _______ :
ﬂ_' 407 E E
(5] | .
— : ' ' ' . : : : : '
3“——----? ————————————————————————————————————————————————— —-E
.y e B et i Pl il i ek :
fop -+ : R R A
e e R R
01 02 03 04 05 06 07 08 0% 1 11 12 13 14 15
Soundings & Ullage m
0 4 & 12 18 2 24 2 B B 4 44 4 0 B 60
Gapactty tonne
5 0 E 10 15 20 25 3 3 40 45 5 55 60 65 10
Centre of Gravity m
0 10 20 30 40 S0 60 70 & 90 100 110 120 130 140 150
Free Surface Moment tonne.m
Tank Name Sounding | Ullage | % Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”3 tonne m tonne.m
T34 DF GO2 B |1,406 0,000 100,000 |52,077 43,744 67,959 |-1,926 |0,991 [0,000
1,400 0,006 |99,984 52,069 43,738 67,958 [-1,926 0,991 |1,023
1,308 0,098 98,000 51,035 42,869 67,859 |-1,928 |0,979 |[23,564
1,306 0,100 |97,900 50,983 42,826 67,855 [-1,928 |0,979 |23,517
1,300 0,106 97,637 50,846 42,711 67,844 |-1,928 |0,977 |[31,063
1,200 0,206 |90,158 46,951 39,439 67,700 [-1,911 |0,937 |95,627
1,100 0,306 |79,751 41,532 34,887 67,663 |[-1,863 |0,879 |88,585
1,000 0,406 | 69,664 36,279 30,474 67,619 [-1,811 |0,822 |81,252
0,900 0,506 |59,927 31,208 26,215 67,566 |[-1,757 |0,765 |73,764
0,800 0,606 |50,574 26,337 22,123 67,503 [-1,700 |0,708 |66,134
0,700 0,706 |41,639 21,684 18,215 67,424 |[-1,639 |0,651 |58,419
0,600 0,806 33,161 17,269 14,506 67,320 |-1,574 |0,593 |[50,717
0,500 0,906 |25,191 13,119 11,020 67,176 |[-1,505 |0,536 |43,105
0,400 1,006 17,795 9,267 7,784 66,959 |-1,431 |0,479 |[35,505
0,300 1,106 11,072 5,766 4,844 66,574 |[-1,357 |0,420 |27,662
0,200 1,206 5,238 2,728 2,291 65,679 |-1,308 |0,358 |18,944
0,100 1,306 1,263 0,658 0,552 64,138 [-1,301 |0,292 |7,557
0,090 1,316 1,000 0,521 0,437 63,946 |[-1,305 |0,285 |6,257
0,000 1,406 |0,000 0,000 0,000 62,594 [-1,962 |0,224 |0,000

Tank Calibrations - T35 DF_GO1_E
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Cuaderno 4: Célculos de arquitectura naval

Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@

Fluid Type = Diesel Specific gravity = 0,84
Permeability = 98 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

T35_DF_GO1_E
Trim: 0 m; Heel: 0 deg to starboard
I Sounding

1007
a0
— B
=
L
= N
L
1 B
o
O]
, 9l
L
D 1
1 4 |
[T d
Lan] '
— '
kly : ;
I i S e L A S RS
b Souafing 1 E :
- e i g“ """ . rTettt reetet il Hal
=
01 02 03 04 05 08 07 08
Soundings & Ullage m
0 1 2 3 4 5 & 1 & 98
Capactty tonne
0 10 20 30 4 5 6 70 8
Centre of Gravity m
0 1 2 3 4 5 & 1 &
Free Surface Moment tonne.
Tank Name Sounding |Ullage | % Full Capacity
m m m”3
T35 DF GO1 E |1,342 0,000 [100,000 |16,029
1,300 0,042 (99,413 15,935
1,265 0,077 [98,000 15,709
1,263 0,079 [97,900 15,693
1,200 0,142 92,786 14,873
1,100 0,242 81,361 13,041
1,000 0,342 70,374 11,280
0,900 0,442 |[59,884 9,599
0,800 0,542 [49,930 8,003
0,700 0,642 |[40,559 6,501
0,600 0,742 31,825 5,101
0,500 0,842 |[23,802 3,815
0,400 0,942 16,576 2,657
0,300 1,042 10,256 1,644
0,200 1,142 |4,995 0,801
0,100 1,242 1,236 0,198
0,090 1,251 |1,000 0,160
0,000 1,342 0,000 0,000

I Ulzge

I Capacity

| Jied
TG
G

I FSM

VCG FSM
m tonne.m
1,203 |0,000
1,200 |1,532
1,193 | 3,423
1,192 |3,416
1,166 |8,774
1,107 |8,637
1,048 |7,621
0,988 [6,626
0,929 |[5,656
0,869 [4,722
0,810 |3,832
0,750 [2,991
0,690 [2,208
0,630 [1,502
0,569 (0,889
0,504 (0,333
0,498 (0,284
0,436 |0,000
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza
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Tank Calibrations - T36_DF_GO1 B

Fluid Type = Diesel

Permeability = 98 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 0,84

1007 ] Tr——— Y T T36_DF_GO1_B
5 5 5 5 i : : Trim: 0 m; Heel: 0 deg to starboard
907 H 1o T T R HE—. TR : I Sounding
5 ! ; : : . ; ; P | Ulge
N | ey
= i ; 5 : i |EELcs
el R H Vo N I [ v ] 1 I TCG
L I S N S R | |-
o | oM i N s | mrsy
e | s I R | |
o /A R B S T P | |
@ gpfbo---d 1 L L R . S A A ; '
v 50 I A R AN e : :
S, ol | SN O WOV 02 AU 0 N | |
o T ety T s s
o ' ' ' ' h ' ' '
— : : : : ; : : ' ' ' : ' :
AT A i"" N """"'"""'""'.'"""'""‘:
N " e s |
1) & Iy - S S S S N S S
' Sounding 5 : 5 :
L A . g? """ E"""F""'I'""T"' T """"""""""“:
" : : : ; : : : : : :
[i T T T T T T T T T T T T 1 1
01 02 03 04 05 06 07 08 08 1 11 12 13 14
Soundings & Ullage m
0 1 2 3 & 5 B 7 & 9 M N 12 11 14
Capacity tonne
40 0 10 2 30 40 s 60 70 & 9% 100 110 120 130
Centre of Gravty m
0 1 2 3 b 5 B 7 8 9 1 N 12 11 14
Free Surface Moment tonne.m
Tank Name Sounding | Ullage | % Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m~3 tonne m tonne.m
T36 DF GO1 B |1,342 0,000 100,000 |16,029 13,465 78,485 [-0,999 |1,203 |0,000
1,300 0,042 99,413 15,935 13,385 78,465 [-0,999 |1,200 |1,532
1,265 0,077 98,000 15,709 13,195 78,428 1-0,998 |1,193 |3,423
1,263 0,079 |97,900 15,693 13,182 78,426 [-0,998 |1,192 |3,416
1,200 0,142 92,786 14,873 12,493 78,365 |-0,988 |1,166 |8,774
1,100 0,242 |81,361 13,041 10,955 78,349 [-0,951 |1,107 |8,637
1,000 0,342 70,374 11,280 9,475 78,330 |-0,911 |1,048 |7,621
0,900 0,442 |59,884 9,599 8,063 78,307 [-0,869 0,988 |6,626
0,800 0,542 |49,930 8,003 6,723 78,277 |[-0,825 0,929 |5,656
0,700 0,642 |40,559 6,501 5,461 78,240 |[-0,777 0,869 |4,722
0,600 0,742 |31,825 5,101 4,285 78,191 |[-0,726 |0,810 |3,832
0,500 0,842 |23,802 3,815 3,205 78,124 [-0,670 0,750 |2,991
0,400 0,942 16,576 2,657 2,232 78,027 |[-0,610 |0,690 |2,208
0,300 1,042 10,256 1,644 1,381 77,866 |-0,544 ]0,630 |[1,502
0,200 1,142 | 4,995 0,801 0,673 77,525 |[-0,471 0,569 0,889
0,100 1,242 1,236 0,198 0,166 76,558 |-0,401 |0,504 [0,333
0,090 1,251 1,000 0,160 0,135 76,432 |[-0,393 0,498 |0,284
0,000 1,342 0,000 0,000 0,000 75,044 ]-0,006 |0,436 [0,000
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Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@

Tank Calibrations - T37_DF_Lastre_E

Fluid Type = Water Ballast
Permeability = 98 %

Specific gravity = 1,025

Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

100 T37_DF_Lastre E
Trim: 0 m; Heel: 0 deg to starboard
iy I Sounxding
I Ulzge
_ I Capac
s [ | ::E“, Y
w .G
BE ?D- -'uln'CS
L I Fsu
o 60
o
Ny
LI_I
2 4
-
(ap]
1y
iy
o S S
0 : : : ; : : ;
0.2 04 06 0a 1 12 14 16 18 2
Soundings & Ullage m
0 1 2 3 4 5 5 7 g 9 10
Capacity tonne
0 10 20 10 40 50 60 70 30 90 100
Centre of Gravity m
0 02 04 06 08 1 12 14 18 18 2
Free Surface Moment tonne.m
Tank Name Sounding | Ullage | % Full Capacity |Capacity [LCGm |TCG VCG FSM
m m m”3 tonne m m tonne.m
T37 DF Lastre E |1,693 0,000 100,000 [9,373 9,607 89,043 (0,582 |1,635 |[0,000
1,611 0,082 98,000 9,185 9,415 89,000 |0,582 (1,622 [0,624
1,609 0,084 |97,900 9,176 9,405 88,998 (0,582 |1,622 (0,623
1,600 0,093 |97,399 9,129 9,357 88,991 (0,581 |1,619 |[0,866
1,500 0,193 |88,839 8,326 8,535 88,964 (0,568 |1,566 [1,786
1,400 0,293 79,635 7,464 7,650 88,954 (0,551 |1,507 [1,655
1,300 0,393 | 70,680 6,625 6,790 88,941 (0,532 1,448 (1,519
1,200 0,493 |62,008 5,812 5,957 88,925 (0,512 1,389 (1,379
1,100 0,593 53,656 5,029 5,155 88,907 0,490 (1,329 |[1,235
1,000 0,693 |45,661 4,280 4,387 88,886 (0,466 |1,269 [1,090
0,900 0,793 38,067 3,568 3,657 88,861 0,439 (1,209 [0,943
0,800 0,893 |30,923 2,898 2,971 88,831 (0,410 |1,148 (0,792
0,700 0,993 24,285 2,276 2,333 88,795 0,378 (1,086 |[0,642
0,600 1,093 18,216 1,707 1,750 88,749 (0,342 |1,024 (0,494
0,500 1,193 12,801 1,200 1,230 88,688 (0,301 |0,961 0,354
0,400 1,293 |8,153 0,764 0,783 88,601 (0,254 |0,897 (0,226
0,300 1,393 4,410 0,413 0,424 88,470 (0,201 0,832 (0,118
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Cuaderno 4: Calculos de arquitectura naval 95_
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

0,200 1,493 1,737 0,163 0,167 88,228 0,139 (0,765 ]0,041
0,160 1,533 1,000 0,094 0,096 88,040 0,114 (0,738 |0,021
0,100 1,593 10,290 0,027 0,028 87,522 10,076 [0,695 |0,005
0,000 1,693 0,000 0,000 0,000 86,236 | 0,000 {0,622 ]0,000

Tank Calibrations - T38 DF_Lastre B

Fluid Type = Water Ballast Specific gravity = 1,025
Permeability = 98 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

1007 . | T38_DF _Lastre_B
v | Trim: 0 m; Heel: 0 deg to starboard
iy | I Sounding
Co (I Ulzge
— 9H ¢ (N Capacity
= P (EELce
- Do TCG
= [z | [ e
m | I SN
EI Lilly ;
@ |
5 50 ’
I
L [
=, 4l i
sl i
o .
= 30 i
20 i
101
0 ; |
02 04 06 08 1 12 14 16 18 2
Soundings & Ullage m
I T T T T T T T T T |
0 1 2 3 4 5 6 7 8 g 10
Capacty tonne
10 0 10 20 0 40 50 60 70 80 90
Centre of Gravity m
0 02 04 06 08 1 12 14 16 18 2
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”3 tonne m tonne.m
T38 DF Lastre B |1,693 0,000 100,000 (9,373 9,607 89,043 |[-0,582 |1,635 |0,000
1,611 0,082 98,000 9,185 9,415 89,000 [-0,582 |1,622 |0,624
1,609 0,084 |97,900 9,176 9,405 88,998 [-0,582 |1,622 |0,623
1,600 0,093 |[97,399 9,129 9,357 88,991 [-0,581 |1,619 |0,866
1,500 0,193 88,839 8,326 8,535 88,964 |[-0,568 |1,566 |1,786
1,400 0,293 |79,635 7,464 7,650 88,954 [-0,551 |1,507 |1,655
1,300 0,393 |70,680 6,625 6,790 88,941 [-0,532 1,448 |1,519
1,200 0,493 62,008 5,812 5,957 88,925 |-0,512 1,389 |[1,379
1,100 0,593 |53,656 5,029 5,155 88,907 [-0,490 |1,329 |1,235
1,000 0,693 45,661 4,280 4,387 88,886 |-0,466 |1,269 |1,090
0,900 0,793 |38,067 3,568 3,657 88,861 [-0,439 |1,209 |0,943
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

0,800 0,893 [30,923 2,898 2,971 88,831 |-0,410 |1,148 (0,792
0,700 0,993 |24,285 2,276 2,333 88,795 |-0,378 |1,086 [0,642
0,600 1,093 18,216 1,707 1,750 88,749 |-0,342 1,024 (0,494
0,500 1,193 12,801 1,200 1,230 88,688 |-0,301 |0,961 [0,354
0,400 1,293 8,153 0,764 0,783 88,601 |-0,254 0,897 (0,226
0,300 1,393 4,410 0,413 0,424 88,470 |-0,201 (0,832 |0,118
0,200 1,493 1,737 0,163 0,167 88,228 |-0,139 0,765 (0,041
0,160 1,533 1,000 0,094 0,096 88,040 |-0,114 (0,738 |0,021
0,100 1,593 10,290 0,027 0,028 87,522 1-0,076 0,695 [0,005
0,000 1,693 0,000 0,000 0,000 86,236 | 0,000 (0,622 ]0,000

Tank Calibrations - T39_ADulce E

Fluid Type = Fresh Water
Permeability = 98 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 1

100 ' o T — — T39_ADulce_E
; 5 ; ; ; | 5 Trim: 0 m; Heel: 0 deg to starboard
1 I i e Ha 1o i . [ i 1 I Sounding
PN : I Ulage
R s T U SR S I Capciy
— G H i H H H H | e
= 5 : : i : 5 : .G
L 21 B At e i Sy P R G
= . : . . i . ap
w0 N A s
L s N R A A P
@ H | 1 1 : 1 1 i
z ' . ' ' : .
L1 R S i S S R g B
[ 1 i 1 1 i . i |
< ' ' : : : : :
1 e Rt ELEL RS ALl % 4 LI N CELEES
o2y : : : ¢ Capscry .
= Ry 4
AT . . R o Tt .
L 17 R S S B
' SpuRding 5 5 : 5 .
Al - EI """ . [ . . K
0 —t
s 1 15 2 2% 3 3F 4
Soundings & Ullage m
I T T T T T T T T T T T T T 1
0 5 0w 15 20 25 30 3H 4 45 50 B 60 65 7O
Capacity tonne
0 10 20 30 4 5 6 70 8 9 100 10 120 130 140
Centre of Gravity m
I T T T T T T T T T T T T T 1
0 i 4 6 ] 0 12 14 16 18 20 22 24 2% 2B
Free Surface Moment tonne.m
Tank Name Sounding |Ullage | % Full Capacity |Capacity [LCGm |TCG VCG FSM
m m m”3 tonne m m tonne.m
T39 ADulce E |6,100 0,000 |100,000 [68,730 68,730 80,879 [1,683 ]5,194 (0,000
6,002 0,098 |98,000 67,355 67,355 80,879 [1,675 |5,138 [19,906
6,000 0,100 97,967 67,333 67,333 80,879 (1,675 |5,137 |19,898
5,997 0,103 97,900 67,287 67,287 80,879 [1,675 |5,135 (19,883
5,750 0,350 92,957 63,889 63,889 80,879 [1,657 |4,994 |18,772
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Cuaderno 4: Célculos de arquitectura naval

Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

@

5,500 0,600 |88,043 60,512 60,512 80,878 |1,639 (4,853 |17,754
5,250 0,850 [83,220 57,197 57,197 80,878 1,621 (4,713 |16,837
5,000 1,100 |78,481 53,940 53,940 80,878 |1,604 (4,573 |15,996
4,750 1,350 |73,825 50,740 50,740 80,877 1,587 (4,434 15,216
4,500 1,600 |69,245 47,592 47,592 80,877 |1,570 (4,296 |14,499
4,250 1,850 64,740 44,495 44,495 80,877 1,553 (4,158 13,833
4,000 2,100 [60,306 41,448 41,448 80,877 1,536 (4,021 13,183
3,750 2,350 [55,946 38,451 38,451 80,877 1,518 (3,884 12,548
3,500 2,600 [51,659 35,505 35,505 80,878 1,501 (3,748 |11,926
3,250 2,850 [47,446 32,609 32,609 80,878 1,483 (3,612 11,322
3,000 3,100 [43,306 29,764 29,764 80,878 1,466 (3,477 10,736
2,750 3,350 |39,241 26,970 26,970 80,879 1,448 (3,343 |10,168
2,500 3,600 [35,250 24,227 24,227 80,880 1,430 (3,209 |9,618
2,250 3,850 31,332 21,535 21,535 80,880 1,411 (3,075 9,092
2,000 4,100 [27,488 18,892 18,892 80,881 1,391 [2,943 |8,589
1,750 4,350 [23,717 16,301 16,301 80,883 1,371 (2,810 |8,085
1,500 4,600 [20,023 13,762 13,762 80,884 1,349 (2,678 |7,568
1,250 4,850 [16,411 11,279 11,279 80,886 1,326 (2,547 |7,041
1,000 5,100 (12,887 8,857 8,857 80,887 1,300 (2,416 |6,492
0,750 5,350 9,458 6,500 6,500 80,888 1,271 (2,285 |5,924
0,500 5,600 [6,141 4,221 4,221 80,888 1,237 (2,155 |5,267
0,250 5,850 2,975 2,045 2,045 80,887 1,198 (2,026 |4,480
0,086 6,014 (1,000 0,687 0,687 80,887 1,169 (1,943 |3,924
0,000 6,100 0,000 0,000 0,000 80,886 1,154 (1,900 |0,000

Tank Calibrations - T40_ADulce_B

Fluid Type = Fresh Water
Permeability = 98 %

Specific gravity = 1

Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@

100 5 | """ T . . T40_ADulce_B
; 5 ; ; ; : 5 5 5 Trim: 0 m; Heel: 0 deg to starboard
8- \'\ T HE N A . HE 1F I Sounding
B N I Uiz ge
----- R Js IS VA I Caciy
_ e NG T AT -
= : : : : : : : : : I TCG
1) N T o . 1 A ] [ Mes
= ol we] PN L A A i
N I S N A 0 N R S S A B
8 B T G 7 7 B [ S S N B
S A S P R R Ny A S N [ A N R S S :
3 b A
bl AN
S L B N A
= : : ' : : : : : ' ' : :
o0 N T :
e R A0/ i R S B r
UiSoRding 5 : ! : !
LU : T"g": """ H C A )
0 — i i
05 1 15 2 25 3 358 6
Soundings & Ullage m
0 5 10 15 20 25 3 % 4 45 50 55 A0 65 70
Capacity tonne
A0 0 1o 2 30 4o 50 60 70 8 9% 100 190 120 130
Gentre of Gravity m
I T T T T T T T T T T T T T 1
0 2 4 6 8 i 12 14 16 18 20 2 2 X 28
Free Surface Moment tonne.m
Tank Name Sounding [Ullage | % Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”3 tonne m tonne.m
T40 ADulce B [6,100 0,000 [100,000 |68,730 68,730 80,879 |[-1,683 [5,194 [0,000
6,002 0,098 [98,000 |67,355 67,355 80,879 |[-1,675 [5,138 [19,906
6,000 0,100 [97,967 |67,333 67,333 80,879 |[-1,675 [5,137 [19,898
5,997 0,103 [97,900 |67,287 67,287 80,879 |[-1,675 [5,135 19,883
5,750 0,350 [92,957 |63,889 63,889 80,879 |[-1,657 [4,994 |18,772
5,500 0,600 [88,043 |60,512 60,512 80,878 |[-1,639 [4,853 |[17,754
5,250 0,850 [83,220 [57,197 57,197 80,878 |[-1,621 [4,713 |[16,837
5,000 1,100 [78,481 [53,940 53,940 80,878 |[-1,604 [4,573 |15,996
4,750 1,350 |[73,825 [50,740 50,740 80,877 |-1,587 |[4,434 |15216
4,500 1,600 [69,245 [47592 47,592 80,877 |[-1,570 [4,296 [14,499
4,250 1,850 |[64,740 [44,495 44,495 80,877 |[-1,553 [4,158 |[13,833
4,000 2,100 [60,306 |41,448 41,448 80,877 |[-1,536 [4,021 [13,183
3,750 2,350 |55,946 |38,451 38,451 80,877 |[-1,518 [3,884 [12,548
3,500 2,600 |51,659 |35,505 35,505 80,878 |[-1,501 [3,748 |[11,926
3,250 2,850 |47,446 |32,609 32,609 80,878 |[-1,483 [3,612 [11,322
3,000 3,100 [43,306 [29,764 29,764 80,878 |[-1,466 [3,477 |[10,736
2,750 3,350 [39,241 |26,970 26,970 80,879 |[-1,448 (3,343 [10,168
2,500 3,600 [35,250 |24,227 24,227 80,880 |[-1,430 [3,209 [9,618
2,250 3,850 [31,332 [21,535 21,535 80,880 [-1,411 [3,075 [9,092
2,000 4,100 |27,488 |18,892 18,892 80,881 [-1,391 [2,943 [8,589
1,750 4350 |23,717 [16,301 16,301 80,883 |[-1,371 [2,810 [8,085
1,500 4,600 [20,023 [13,762 13,762 80,884 |[-1,349 [2,678 [7,568
1,250 4850 [16,411 [11,279 11,279 80,886 |[-1,326 [2,547 [7,041
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

1,000 5,100 |12,887 8,857 8,857 80,887 |-1,300 (2,416 |6,492
0,750 5,350 9,458 6,500 6,500 80,888 |-1,271 (2,285 |5,924
0,500 5,600 (6,141 4,221 4,221 80,888 |-1,237 (2,155 |5,267
0,250 5,850 2,975 2,045 2,045 80,887 |-1,198 (2,026 |4,480
0,086 6,014 1,000 0,687 0,687 80,887 |-1,169 (1,943 |3,924
0,000 6,100 0,000 0,000 0,000 80,886 |-1,154 (1,900 ]0,000

Tank Calibrations - T41 UsoDiario_E

Fluid Type = Diesel

Permeability = 98

%

Specific gravity = 0,84

Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Td1_UsoDiario_E
Trim: 0 m; Heel: 0 deg to starboard
I Sounding

Il Vlage
o I Capacity
= | Jies
L . TG
= [ e
w I Fa
.EI
©
]
(]
L]
]
I
=
|_
——t
18 21 24 27
Soundings & Ullage m
0 2 4 6 8 10 12 14 16 13 0 2 # B 2B
Capacty tonne
0 05 1 15 2 25 3 35 4 45 5 55 6 65 1 15
Centre of Gravity m
0 02 05 075 1 125 15 175 2 225 25 275 13 325 35 375
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCG TCG VCG FSM
m m m”3 tonne m m m tonne.m
T41 UsoDiario E [ 3,000 0,000 100,000 |19,103 16,046 5,800 (0,981 |6,829 [0,000
2,954 0,046 |98,000 18,721 15,726 5,802 (0,980 |6,805 [2,352
2,951 0,049 97,900 18,702 15,709 5,802 [0,980 |6,804 |[2,352
2,800 0,200 (91,381 17,457 14,663 5810 (0,979 |6,728 [2,352
2,600 0,400 82,763 15,810 13,281 5,821 (0,977 |6,626 |2,352
2,400 0,600 |[74,144 14,164 11,898 5835 |[0,974 |6,525 [2,352
2,200 0,800 65,526 12,517 10,515 5,853 (0,970 |6,423 |2,352
2,000 1,000 |56,907 10,871 9,132 5,876 |[0,966 |6,320 [2,352
1,800 1,200 48,289 9,225 7,749 5,908 (0,960 |6,217 |2,352
1,600 1,400 |39,670 7,578 6,366 5,953 [0,951 |6,112 [2,352
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

1,400 1,600 31,051 5,932 4,983 6,023 (0,938 |6,004 |2,352
1,200 1,800 |22,433 4,285 3,600 6,147 |[0,914 |5,891 |2,352
1,000 2,000 13,815 2,639 2,217 6,426 (0,860 |5,760 |2,334
0,800 2,200 6,683 1,277 1,072 6,869 |[0,758 |5,603 |1,480
0,600 2,400 (2,563 0,490 0,411 7,126 |[0,526 |5,429 |0,754
0,432 2,568 |[1,000 0,191 0,160 7,099 (0,240 |5,272 (0,147
0,400 2,600 (0,842 0,161 0,135 7,080 |[0,203 |5,245 |0,089
0,200 2,800 [0,286 0,055 0,046 6,965 |[0,102 |5,108 [0,005
0,000 3,000 (0,000 0,000 0,000 6,922 |[0,078 |5,000 |0,000
Tank Calibrations - T42_UsoDiario_B
Fluid Type = Diesel Specific gravity = 0,84
Permeability = 98 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
L0 e e e L e F: Shishiahbah bl T { | T42_UsoDiario_B
5 : Trim: 0 m; Heel: 0 deg to starboard
11y R & v } | I Sounding
: D | Ulsge
1 e Y R T RS N N A N deeaoos + | Capacity
= 5 o |EEice
L : { o |EETCE
= {12 Patatietels uteleiebints Sk wiateleh Snteleietetl Seieietelel ekl el eleietelaie i sy sl il el el Tttt [ e
- ; P |EEFEM
(3 ST e R ety dok AEEEE LR SRR (R AR :
= . H
= i :
L -t At 1~ Ll S i
[=1 ' H
wr H H
BT L B I A i frmes 5
o« : :
=+ H :
B L R e e S L | SR EED DEECEEE Sl (eRD
s s L L SEECEERE ShR (RN gemnnnes! 5
L e e S RS bbb
I} i } 1 i i i t f ; } i
03 06 0g 12 15 18 21 24 27 3 33
Soundings & Ullage m
0 2 4 5 5 0 12 14 % 18 N 22
Capacity tonne
1 0 1 2 3 4 5 b 7 8 9 1
Centre of Gravity m
0 02 05 055 1 125 45 115 2 225 25 215
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity |LCG TCGm |VCG FSM
m m m”3 tonne m m tonne.m
T42 UsoDiario B [ 3,000 0,000 [100,000 |19,100 16,044 5,800 [-0,981 |6,829 |0,000
2,954 0,046 [98,000 18,718 15,723 5,802 [-0,980 |6,805 |2,352
2,951 0,049 97,900 18,699 15,707 5,803 [-0,980 (6,804 |2,352
2,800 0,200 (91,380 17,454 14,661 5810 [-0,979 |6,728 |2,352
2,600 0,400 82,760 15,807 13,278 5821 [-0,977 (6,627 |2,352
2,400 0,600 74,141 14,161 11,895 5,835 [-0,974 |6,525 |2,352
2,200 0,800 65,521 12,515 10,512 5,853 [-0,971 (6,423 |2,352
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Cuaderno 4: Calculos de arquitectura naval “-’&
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

2,000 1,000 |56,901 10,868 9,129 5,876 [-0,966 [6,321 |2,352
1,800 1,200 |48,281 9,222 7,746 5,908 [-0,960 [6,217 |2,352
1,600 1,400 |39,662 7,575 6,363 5,953 [-0,952 [6,112 |2,352
1,400 1,600 |31,042 5,929 4,980 6,024 [-0,938 [6,005 |2,352
1,200 1,800 | 22,422 4,283 3,597 6,148 [-0,914 [5,891 |2,352
1,000 2,000 [13,803 2,636 2,215 6,427 [-0,861 [5,760 |2,334
0,800 2,200 (6,670 1,274 1,070 6,873 [-0,760 [5,602 1,480
0,600 2,400 [2,557 0,488 0,410 7,132 [-0,527 [5,428 |0,746
0,431 2,569 (1,000 0,191 0,160 7,092 [-0,239 [5,271 0,144
0,400 2,600 (0,845 0,161 0,136 7,070 [-0,202 [5,244 10,089
0,200 2,800 (0,289 0,055 0,046 6,937 [-0,101 [5,108 |0,005
0,000 3,000 [0,000 0,000 0,000 6,905 [-0,078 [5,000 |0,000

Tank Calibrations - T43_Sediment_E

Fluid Type = Diesel Specific gravity = 0,84
Permeability = 98 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

100 : : : : : : : : Y S | T43_Sediment_E
; | | | | ; ; ; : ; ; i | Trim: 0 m; Heel: 0 deg to starboard
80T Pt HE R . HER HR e = A T } | Sounding
U A T T A R it
_ B------ i demeenes R eeee- foeeees dneees S [ A S PR e oo i | Capacity
> NP ovge o |mmus
L : : : : : : : ! ' ! : ¢ (mmTCE
= (- Pttt 1T [ rTtet Tt vt Ela D N R R b (mvce
s LN e L b e s
B N A S S 26 U6 S S A B
= ' ! ! ! ! : ' ! : ! ' :
e R (o e S . S B S S
o N I I SR S O B
e I AR "™ i R L A R R R
= ' ! ! . ! ' ' ! : ! '
B R~ B e e £ S R
E E : E e E : : E E .
L P A S 7ot B L N N A S S
: : 'Sourding ; ; ; ; : ; : E
W= Sl Ry pashbbh g """ HaRRhh SRRREh-ihhhb rfteTT HhRRhh o ;
0 i | | | i i i | : i i :
025 05 0.5 1 125 15 175 2 225 25 275 3

Soundings & Ullage rB
0 25 5 75 10 125 15 175 20 225 25 75
Capactty tonne
2 25 3 35 4 45 5§55 B @&n [ 15 &
Centre of Gravity m

0 o3 2 B A 4 4
Free Surface Moment tonne.m

:_
]
[==1
.
2%}
.
=5

Tank Name Sounding |Ullage | % Full Capacity |Capacity |LCG TCG VCG FSM
m m m”"3 tonne m m m tonne.m
T43 Sediment E | 2,501 0,000 (100,000 |31,013 26,051 5,796 [3,973 |7,136 |[0,000
2,500 0,001 [99,948 30,996 26,037 5,796 |3,973 [7,135 |37,941
2,471 0,030 98,000 30,392 25,530 5,797 [3,962 |7,118 |[37,558
2,469 0,031 [97,900 30,361 25,503 5,797 |3,961 |[7,117 |37,538
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Cuaderno 4: Célculos de arquitectura naval

Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

2,400 0,101 [93,287 28,931 24,302 5,801 [3,934 |7,077 [36,513
2,300 0,201 |86,716 26,893 22,590 5,807 [3,893 |7,019 |35,003
2,200 0,301 [80,245 24,886 20,904 5,813 [3,849 6,960 [33,291
2,100 0,401 |73,889 22,915 19,248 5,821 [3,802 6,900 |31,474
2,000 0,501 |[67,661 20,983 17,626 5,829 [3,752 16,840 |29,459
1,900 0,601 [61,579 19,097 16,042 5,839 [3,699 |6,780 27,367
1,800 0,701 [55,657 17,261 14,499 5,850 (3,642 |6,720 |25,123
1,700 0,801 [49,914 15,480 13,003 5,863 [3,582 6,659 [22,813
1,600 0,901 [44,370 13,760 11,559 5,877 |[3,518 |6,597 |20,439
1,500 1,001 39,042 12,108 10,171 5895 [3,451 |6,536 [18,032
1,400 1,101 33,951 10,529 8,844 5915 (3,380 |6,474 |15,646
1,300 1,201 29,118 9,030 7,585 5939 [3,305 |6,411 [13,327
1,200 1,301 | 24,563 7,617 6,399 5,969 [3,228 |6,349 |11,108
1,100 1,401 20,304 6,297 5,289 6,007 (3,147 [6,285 |9,050
1,000 1,501 ]16,360 5,074 4,262 6,055 [3,062 |6,222 |7,180
0,900 1,601 12,753 3,955 3,322 6,118 (2,973 |6,157 |5,508
0,800 1,701 9,512 2,950 2,478 6,205 |2,880 [6,091 |4,057
0,700 1,801 |6,670 2,069 1,738 6,330 (2,783 [6,023 |2,831
0,600 1,901 4,284 1,329 1,116 6,515 |2,685 [5,952 1,840
0,500 2,001 |2,446 0,759 0,637 6,765 (2,588 [5,878 |1,010
0,400 2,101 1,228 0,381 0,320 6,987 |2,477 [5,803 0,438
0,375 2,126 |1,000 0,310 0,261 7,044 (2,447 5,784 0,334
0,300 2,201 |0,494 0,153 0,129 7,216 (2,359 |5,727 0,141
0,200 2,301 0,137 0,043 0,036 7,434 (2,240 |5,650 |0,027
0,100 2,401 |0,016 0,005 0,004 7,627 (2,125 |5,574 0,002
0,000 2,501 |0,000 0,000 0,000 7,776 2,000 [5,499 |0,000

Tank Calibrations - T44_Sediment_B

Fluid Type = Diesel
Permeability = 98 %

Specific gravity = 0,84

Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@

100 I T44_Sediment_B
; : : 5 : ; ; ; : : Trim: 0 m; Heel: 0 deg to starboard
. T T p r AR HE HE 1 . I Sounding
: : : : : : : : : B Ulzge
B e P s st I Capicy
S A A N A | -
L ; ; : : ; ; ; : : I TCG
L S N S S S By (e - cc
o |The : 5 5 : : : i i ! 1
B e e Pk I s
= : ' : : : : : : : :
a» ' ] ]
o R R A Bs (ot S/ B R s s
= : : : : : : '
o : : : : . : : : :
< T ey AT
= : : ' ! ' : : ! :
B i~ e R e -
E : ! : e E ! ;
S I R 7~ N s s ¥
7 G i i e B S e S
0 | i i i i i i i i
025 05 0,75 1 125 15 178 P 2.5
Soundings & Ullage m
0 25 5 75 10 125 15 475 2 225 & 75 AN
Capacity tonne
4 3 2 10 1 2 3 &« F s 1 8
Centre of Gravity m
0 4 B8 2 1 N » B B B 4 & 4
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity | Capacity |LCG TCGm [VCG FSM
m m m”3 tonne m m tonne.m
T44 Sediment B |[2,501 0,000 [100,000 [31,013 26,051 5796 [-3,973 |7,136 |0,000
2,500 0,001 99,948 [30,996 26,037 5796 |[-3,973 [7,135 [37,941
2,471 0,030 98,000 [30,392 25,530 5,797 [-3,962 |7,118 |37,558
2,469 0,031 97,900 [30,361 25,503 5797 |-3,961 [7,117 [37,538
2,400 0,101 |93,287 |28,931 24,302 5,801 [-3,934 |7,077 [36,513
2,300 0,201 86,716 |26,893 22,590 5,807 [-3,893 [7,019 [35,003
2,200 0,301 [80,245 |24,886 20,904 5813 [-3,849 [6,960 33,291
2,100 0,401 |73,889 [22915 19,248 5821 [-3,802 [6,900 [31,474
2,000 0,501 |67,661 |20,983 17,626 5829 |[-3,752 [6,840 [29,459
1,900 0,601 |61,579 [19,097 16,042 5,839 [-3,699 [6,780 [27,367
1,800 0,701 |55,657 [17,261 14,499 5850 |[-3,642 [6,720 [25,123
1,700 0,801 [49,914 [15,480 13,003 5,863 [-3,582 |6,659 |22,813
1,600 0,901 [44,370 13,760 11,559 5,877 |-3,518 [6,597 [20,439
1,500 1,001 [39,042 [12,108 10,171 5,895 [-3,451 [6,536 |18,032
1,400 1,101 [33,951 [10,529 8,844 5915 |[-3,380 [6,474 [15,646
1,300 1,201 [29,118 [9,030 7,585 5939 [-3,305 [6,411 [13,327
1,200 1,301 [24563 [7,617 6,399 5969 [-3,228 6,349 [11,108
1,100 1,401 [20,304 [6,297 5,289 6,007 |[-3,147 [6,285 [9,050
1,000 1,501 16,360 |5,074 4,262 6,055 |[-3,062 [6,222 [7,180
0,900 1,601 [12,753 [3,955 3,322 6,118 |[-2,973 [6,157 [5,508
0,800 1,701 |9,512 2,950 2,478 6,205 [-2,880 |6,091 [4,057
0,700 1,801 [6,670 2,069 1,738 6,330 [-2,783 [6,023 [2,831
0,600 1,901 [4,284 1,329 1,116 6,515 |[-2,685 [5,952 [1,840
0,500 2,001 2,446 0,759 0,637 6,765 |-2588 [5,878 [1,010
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

0,400 2,101 (1,228 0,381 0,320 6,987 |-2,477 (5,803 0,438
0,375 2,126 1,000 0,310 0,261 7,044 |[-2,447 [5,784 10,334
0,300 2,201 (0,494 0,153 0,129 7,216 |-2,359 [5,727 0,141
0,200 2,301 [0,137 0,043 0,036 7,434 [-2,240 [5,650 |0,027
0,100 2,401 |[0,016 0,005 0,004 7,627 [-2,125 [5,574 0,002
0,000 2,501 |0,000 0,000 0,000 7,776 [-2,000 [5,499 0,000

Tank Calibrations - T45_Estabilizador

Fluid Type = Water Ballast
Permeability = 100 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 1,025

Ty ; T45_Estabilizador
: : Trim: 0 m; Heel: 0 deg to starboard
""""" I Sounding
¢ | Ulage
i - | Capacity
E P |ELce
- V| EETCE
= I A A P | mvee
— : I Fai
T s e A TR R S N AN S S SR
= 1
@ H
= '
R e S St B el Nl (-t et Sl i el Sy 2 M i
™ |
K :
| R I A PP JUpUUPRUUPE PR Ry NUUPUPY i UL EURSIPUPPY TOUpUNIRUPNY SN ISR SUPUUIRUPE SRR U JpR PPN BPRREP !
w ;
=1 1
L 11 S e
0 — e e
025 05 075 1 125 15 1/% 2 225 25 275 3 33 35
Soundings & Ullage m
I T T T T T T T T T T T T T 1
1 m 20 30 40 50 60 m 80 9 100 10 120 130 140
Capacity tonne
40 1 2 3 & 5 K 7 B & 1 11 2 1
Centre of Gravity m
0 100 200 300 400 500 600 700 800 900 1000 1100 1200 1300 1400
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity |LCG TCG VCG FSM
m m m”3 tonne m m m tonne.m
T45 Estabilizador | 2,700 0,000 100,000 |129,809 133,054 5,740 (0,000 |9,281 |0,000
2,628 0,072 [98,000 127,212 130,393 5,731 (0,000 ]9,253 [1002,451
2,624 0,076 |[97,900 127,083 130,260 5,731 (0,000 |9,252 [1002,442
2,600 0,100 [97,191 126,162 129,316 5,728 (0,000 ]9,242 |[1002,379
2,400 0,300 |[90,540 117,529 120,467 5,717 (0,000 ]9,150 [1226,809
2,200 0,500 83,301 108,132 110,835 5,717 |0,000 [9,050 |1231,814
2,000 0,700 |[76,078 98,756 101,225 5,717 (0,000 |8,950 |[1223,127
1,800 0,900 68,882 89,415 91,650 5,717 (0,000 [8,851 |1211,523
1,600 1,100 |61,720 80,117 82,120 5,717 (0,000 |8,752 [1197,518
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@

1,400 1,300 |54,597 70,872 72,644 5,717 [0,000 |8,655 [1181,655
1,200 1,500 47,521 61,686 63,228 5,717 [0,000 |8,559 [1163,802
1,000 1,700 | 40,495 52,566 53,880 5,717 (0,000 |8,465 [1143,699
0,800 1,900 |33,528 43,522 44,610 5,717 (0,000 8,374 [1121,231
0,600 2,100 | 26,626 34,563 35,427 5,716 [0,000 |8,290 [1095,753
0,400 2,300 [18,509 24,026 24,627 5,716 (0,000 |8,201 |1088,626
0,200 2,500 9,194 11,934 12,233 5,716 [0,000 |8,100 [1051,897
0,022 2,678 (1,000 1,298 1,331 5717 (0,000 |8,011 |1011,576
0,000 2,700 [0,000 0,000 0,000 5,717 {0,000 |8,000 0,000

Tank Calibrations - T46_Lastre_Proa_E

Fluid Type = Water Ballast
Permeability = 100 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 1,025

T48 Lastre Proa E % Full

...........

.................................

..............

T46_Lastre_Proa_E

Trim: 0 m; Heel: 0 deg to starboard
I Sounding

Il Ulizge

I Capacity

| e

| Riee]

| Mlee

I Fsi

........................

15 2 25 3

15 4

:
: :
T T
45 5
5 5

55 6 65 T 715
Soundings & Ullage m
0 F 0 15 N x® W & do & s 5 & e 70 75
Capacity tonne
0 1 20 30 40 5 60 70 8 9 100 110 120 130 140 150
Centre of Gravity m
0 05 1 15 2 25 3 315 4 45 & 55 § @5 [ 75
Free Surface Moment tonne.m
Tank Name Sounding |Ullage | % Full Capacity |Capacity [LCGm |TCG VCG FSM
m m m”3 tonne m m tonne.m
T46_Lastre Proa E [7,372 0,000 100,000 |[48,422 49,632 84,349 (1,480 |4,882 |0,000
7,272 0,100 98,000 47,453 48,640 84,349 (1,473 4,820 |6,476
7,267 0,105 97,900 47,405 48,590 84,349 1,472 |4,817 (6,463
7,000 0,372 92,716 44,895 46,017 84,349 (1,454 |4,652 |5,818
6,500 0,872 83,496 40,430 41,441 84,349 1,422 |4,351 (4,827
6,000 1,372 74,844 36,241 37,147 84,351 (1,394 |4,058 |4,069
5,500 1,872 66,669 32,282 33,089 84,354 11,369 |[3,773 |3,501
5,000 2,372 |58,881 28,511 29,224 84,357 (1,346 |3,495 |3,062
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

4,500 2,872 51,415 24,896 25,518 84,362 [1,324 3,221 |2,710
4,000 3,372 144,214 21,409 21,944 84,367 1,302 (2,951 |2,429
3,500 3,872 |37,237 18,031 18,481 84,372 [1,278 2,684 |2,201
3,000 4,372 130,443 | 14,741 15,109 84,377 [1,251 2,417 |2,023
2,500 4,872 23,769 |11,509 11,797 84,381 [1,214 |2,147 |1,930
2,000 5,372 | 17,157 8,308 8,515 84,381 [1,155 1,865 (1,795
1,500 5,872 [10,928 |5,291 5,424 84,375 [1,063 |1,571 |1,283
1,000 6,372 |5,621 2,722 2,790 84,361 (0,944 ]1,273 (0,690
0,500 6,872 [1,596 0,773 0,792 84,287 0,761 (0,966 |0,199
0,396 6,976 |1,000 0,484 0,496 84,240 (0,708 ]0,900 (0,117
0,000 7,372 0,000 0,000 0,000 82,720 10,450 (0,628 |0,000
Tank Calibrations - T47_Lastre_Proa B
Fluid Type = Water Ballast Specific gravity = 1,025
Permeability = 100 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
100 ! e e T47_Lastre_Proa_B
! : : : : : : 5 Trim: 0 m; Heel: 0 deg to starboard
Bl \“\ VT N N C . . v I Sounding
A U A A N e
R o T R e R ¢ N Cpacy
e vest NG b 1 -cc
= : L R o : I TCG
[ S e I N P e
m : ' ' : : ' d :
I M| 0 ¢ Ao L it
@ G- i B PR P R bR R :
b= : ' ' ' . g ' :
o : ' ' ' ' ' ' :
EI 507 T
» : ' ' ' : ' : !
@ I R T [ S A deees SR
AT VA SN
r~ : : : : : : : :
= ' [l L 1 1 |
— 3T i R Sy i i Hai r
L 1 7% S i S S S
0 Sdmdngt b
- o I > r""g'.' """ s A
0 S S e e e e
0s 1 15 2 25 3 35 4 5
Soundings & Ullage m
[ T T T T T T T T T T T T T T |
0 a1 15 2 2% 3 B 4 45 50 55 60 65 T0OOTh
Capacity tonne
40 0 10 2 30 40 50 60 70 80 90 100 110 120 130 140
Centre of Gravity m
T T T T T T T T T T T T T T T 1
005 1 15 2 25 3 35 4 45 5 K5 6 65 1 1%
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCGm |VCG FSM
m m m”"3 tonne m tonne.m
T47 Lastre Proa_B |7,372 0,000 100,000 |48,422 49,632 84,349 |-1,480 (4,882 |0,000
7,272 0,100 98,000 |47,453 48,640 84,349 [-1,473 [4,820 [6,476
7,267 0,105 97,900 47,405 48,590 84,349 |-1,472 (4,817 |6,463
7,000 0,372 92,716 | 44,895 46,017 84,349 [-1,454 [4,652 [5,818
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Cuaderno 4: Célculos de arquitectura naval
Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

6,500 0,872 [83,496 |40,430 41,441 84,349 [-1,422 [4,351 [4,827
6,000 1,372 174,844 36,241 37,147 84,351 |-1,394 (4,058 |4,069
5,500 1,872 |66,669 |32,282 33,089 84,354 [-1,369 [3,773 [3,501
5,000 2,372 58,881 28,511 29,224 84,357 |-1,346 [3,495 |3,062
4,500 2,872 |51,415 |24,896 25,518 84,362 [-1,324 [3,221 [2,710
4,000 3,372 44,214 |21,409 21,944 84,367 [-1,302 [2,951 [2,429
3,500 3,872 37,237 18,031 18,481 84,372 [-1,278 [2,684 [2,201
3,000 4,372 (30,443  [14,741 15,109 84,377 [-1,251 [2,417 [2,023
2,500 4,872 [23,769 [11,509 11,797 84,381 [-1,214 [2,147 [1,930
2,000 5,372 | 17,157 8,308 8,515 84,381 [-1,155 ]1,865 |1,795
1,500 5,872 110,928 5,291 5,424 84,375 |-1,063 [1,571 |1,283
1,000 6,372 |5,621 2,722 2,790 84,361 [-0,944 [1,273 [0,690
0,500 6,872 [1,596 0,773 0,792 84,287 |-0,761 (0,966 |0,199
0,396 6,976 | 1,000 0,484 0,496 84,240 [-0,708 [0,900 [0,117
0,000 7,372 |0,000 0,000 0,000 82,720 |-0,450 (0,628 |0,000
Tank Calibrations - T48_DFCM_Lodos
Fluid Type = Lodos Specific gravity = 0,96
Permeability = 100 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard
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Cuaderno 4: Célculos de arquitectura naval

Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

@

m m m”3 tonne tonne.m
T48 DFCM Lodos | 2,534 0,000 |100,000 (4,023 3,862 19,701 |-1,085 0,800 0,000
2,500 0,034 |98,594 3,966 3,807 19,701 |-1,085 (0,783 0,194
2,486 0,048 |98,000 3,942 3,784 19,701 |-1,084 [0,776 0,194
2,483 0,050 |97,900 3,938 3,781 19,701 |-1,084 (0,775 0,194
2,400 0,134 94,418 3,798 3,646 19,701 |-1,084 (0,733 0,194
2,300 0,234 90,242 3,630 3,485 19,701 |-1,083 (0,683 0,194
2,200 0,334 | 86,065 3,462 3,324 19,701 |-1,082 (0,633 0,194
2,100 0,434 |81,889 3,294 3,162 19,701 |-1,081 (0,583 0,194
2,000 0,534 | 77,712 3,126 3,001 19,701 |-1,080 (0,533 0,194
1,900 0,634 |73,536 2,958 2,840 19,701 |-1,079 (0,483 0,194
1,800 0,734 |69,360 2,790 2,678 19,701 |-1,078 (0,432 0,194
1,700 0,834 |65,183 2,622 2,517 19,701 |-1,077 (0,382 0,194
1,600 0,934 |61,007 2,454 2,356 19,701 |-1,075 (0,332 0,194
1,500 1,034 |56,830 2,286 2,195 19,701 |-1,073 (0,282 0,194
1,400 1,134 |52,654 2,118 2,033 19,701 |-1,071 (0,231 0,194
1,300 1,234 48,478 1,950 1,872 19,701 |-1,069 (0,181 0,194
1,200 1,334 |44,301 1,782 1,711 19,701 |-1,066 (0,130 0,194
1,100 1,434 140,125 1,614 1,550 19,701 |-1,062 (0,080 0,194
1,000 1,534 |35,948 1,446 1,388 19,702 |-1,058 (0,029 0,194
0,900 1,634 |31,772 1,278 1,227 19,702 |[-1,052 |-0,022 [0,194
0,800 1,734 27,596 1,110 1,066 19,702 |-1,045 [-0,073 |0,194
0,700 1,834 |23,419 0,942 0,904 19,703 |-1,035 [-0,125 |0,194
0,600 1,934 19,243 0,774 0,743 19,703 |-1,021 [-0,177 ]0,194
0,500 2,034 | 15,066 0,606 0,582 19,704 |-0,999 [-0,231 |0,194
0,400 2,134 10,897 0,438 0,421 19,705 |-0,960 [-0,287 0,188
0,300 2,234 |6,956 0,280 0,269 19,702 |-0,900 [-0,346 |0,134
0,200 2,334 | 3,605 0,145 0,139 19,695 |-0,822 [-0,406 |0,072
0,100 2,434 |1,060 0,043 0,041 19,671 |-0,708 [-0,466 |0,021
0,097 2,437 1,000 0,040 0,039 19,669 |-0,704 [-0,468 |0,020
0,000 2,534 0,000 0,000 0,000 19,008 |-0,500 [-0,534 |0,000

Tank Calibrations - T49 DFCM_AcHidraulico

Fluid Type = Lube Oil
Permeability = 100 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 0,925
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Cuaderno 4: Célculos de arquitectura naval

Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

@

100 : T49_DFCM_AcHidraulico
; ; Trim: 0 m; Heel: 0 deg to starboard
1 N Rt § Rk ' I Sounding
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Soundings & Ullage m
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Capacity tonne
2 0 2 i 6 o 2 1 16 18 22
Centre of Gravity m
0 004 008 012 016 02 024 028 032 03% 04 04 048
Free Surface Moment tonne.m
Tank Name Sounding |Ullage | % Full Capacity |Capacity [LCGm |TCG VCG m |FSM
m m m”3 tonne m tonne.m
T49 DFCM_AcHidraulico |3,523 0,000 100,000 | 3,607 3,337 17,282 (2,020 |2,401 0,000
3,499 0,024 |98,000 3,535 3,270 17,288 2,016 |2,379 0,389
3,498 0,025 97,900 3,531 3,266 17,288 |[2,015 |2,378 0,388
3,400 0,123 90,234 3,255 3,011 17,309 |[1,999 |2,289 0,309
3,200 0,323 76,900 2,774 2,566 17,339 (1,970 |[2,117 0,196
3,000 0,523 |65,902 2,377 2,199 17,361 |[1,946 |1,957 0,130
2,800 0,723 | 56,686 2,045 1,891 17,377 1,927 |1,807 0,087
2,600 0,923 |48,800 1,760 1,628 17,388 |1,911 |1,666 0,060
2,400 1,123 41,873 1,510 1,397 17,398 |[1,898 |1,531 0,044
2,200 1,323 35,686 1,287 1,191 17,407 (1,886 |1,401 0,032
2,000 1,523 30,092 1,085 1,004 17,415 |1,875 |1,276 0,025
1,800 1,723 24,979 0,901 0,833 17,423 (1,864 |1,152 0,019
1,600 1,923 |20,274 0,731 0,676 17,431 |[1,853 |1,030 0,015
1,400 2,123 15,929 0,575 0,531 17,443 (1,842 |0,908 0,012
1,200 2,323 11,930 0,430 0,398 17,463 |1,829 |0,784 0,009
1,000 2,523 8,350 0,301 0,279 17,494 (1,815 |0,658 0,006
0,800 2,723 |5,279 0,190 0,176 17,544 1,800 |0,529 0,004
0,600 2,923 (2,823 0,102 0,094 17,627 |1,782 |0,397 0,002
0,400 3,123 1,115 0,040 0,037 17,745 |1,762 |0,262 0,001
0,382 3,141 1,000 0,036 0,033 17,758 |1,760 |0,250 0,001
0,200 3,323 (0,194 0,007 0,006 17,942 |1,737 |0,123 0,000
0,000 3,523 (0,000 0,000 0,000 18,268 |1,700 |-0,023 [0,000
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Proyecto n° 16-15.
Fernando Garcia-Ganges Icaza

Tank Calibrations - T50_DFCM_AcLubricante

Fluid Type = Lube Oil Specific gravity = 0,925
Permeability = 100 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

100 : . T50_DFCM_AcLubricante
; ; Trim: 0 m; Heel: 0 deg to starboard
o 1 r T I Sounding
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L ' ' | ' ;
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I ' ' ' ' ' ' ' ' ' ' I '
o= Wy '*ﬂ" """
- o L Ulege L N L :
L s A S B [ e
OO0 Sopeding 2 L C b L :
111 I s R S gﬂ """ ' S L" """
0 — ——t —i ——t i
o4 08 12 16 2 24 28 32 36 4 44 48 52
Soundings & Ullage m
I T T T T T T T T T T T T |
0 3 ] 9 12 15 18 X I W B ¥ W 4
Capacity tonne
25 0 25 5 75 A0 135 15 75 20 25 5 275 W 15
Centre of Gravity m
I T T T T T T T T T T T T T 1
0 1 Z 3 4 5 ] f 8 9 10 1M 12 13 14
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |[TCG VCG m |FSM
m m m”3 tonne m tonne.m
T50 DFCM_AcLubricante |3,757 0,000 100,000 |34,836 32,223 22,037 |[2,715 |2,168 0,000
3,718 0,039 98,000 34,139 31,579 22,041 (2,706 |2,142 13,769
3,716 0,041 97,900 34,104 31,546 22,041 |2,706 |2,140 13,760
3,600 0,157 92,144 32,099 29,692 22,051 [2,677 |2,061 13,193
3,400 0,357 82,604 28,776 26,617 22,065 |2,627 (1,925 11,870
3,200 0,557 73,652 25,657 23,733 22,075 |[2,576 |1,789 10,070
3,000 0,757 65,317 22,753 21,047 22,084 (2,527 |1,654 8,364
2,800 0,957 57,571 20,055 18,551 22,092 (2,479 |1,521 6,870
2,600 1,157 50,390 17,554 16,237 22,098 (2,433 |1,389 5,579
2,400 1,357 43,748 15,240 14,097 22,104 |2,388 [1,260 4,470
2,200 1,557 37,621 13,105 12,122 22,109 (2,346 1,132 3,532
2,000 1,757 31,979 11,140 10,304 22,115 (2,305 |1,006 2,760
1,800 1,957 26,781 9,329 8,630 22,124 |[2,267 0,882 2,148
1,600 2,157 21,985 7,658 7,084 22,137 2,229 (0,759 1,681
1,400 2,357 17,559 6,117 5,658 22,155 (2,190 |0,637 1,313
1,200 2,557 13,502 4,703 4,351 22,181 |2,148 (0,515 1,005
1,000 2,757 9,837 3,427 3,170 22,215 (2,103 |0,392 0,740
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0,800 2,957 (6,609 2,302 2,130 22,263 2,051 (0,268 0,504
0,600 3,157 [3,886 1,354 1,252 22,332 11,990 (0,143 0,296
0,400 3,357 (1,764 0,614 0,568 22,459 11,917 (0,015 0,126
0,304 3,453 (1,000 0,348 0,322 22,575 11,876 [-0,047 |0,066
0,200 3,557 (0,399 0,139 0,129 22,783 1,825 (-0,116 |[0,021
0,000 3,757 {0,000 0,000 0,000 24,564 1,700 [-0,257 [0,000

Tank Calibrations - T51_DFCM_Reboses

Fluid Type = Diesel Specific gravity = 0,84
Permeability = 100 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

100 ' ! o [ H— T — 77| To1_DFCM_Reboses
; ; ; ; ; ; ; ; ; ; ; : v | Trim: 0 m; Heel: 0 deg to starboard
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. : : ! : b Ulage : : ! . ! !
L 5 & I R S S i R Ry o= S s Sy
| Segidng i b T T N
012 T'"g"‘. """ A o e N . HE T T i
0 ——— T 5 R |
02% 05 07% 1 12% 15 17y 2 225 25 275 31 32 3%
Soundings & Ullage m
[ T | T T T T T | T T T T T |
0 1 z 3 4 5 ] { 8 9 10 11 12 13 14
Capacty tonne
2 0 2 4 6 8 1 12 14 1% 18 N 2 4 B
Centre of Gravity m
I T T T T T T T T T T T T T I
0 o005 01 015 02 025 03 035 04 045 05 05 08 085 07
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |TCGm |VCGm |FSM
m m m”3 tonne tonne.m
T51 DFCM Reboses |2,586 0,000 100,000 (16,417 13,791 16,028 |-1,034 |0,815 0,000
2,538 0,048 |[98,000 16,089 13,515 16,027 |-1,033 |0,792 0,628
2,536 0,050 [97,900 16,073 13,501 16,027 |-1,033 |0,791 0,628
2,500 0,086 (96,411 15,828 13,296 16,026 |[-1,033 |0,773 0,628
2,400 0,186 [92,226 |15,141 12,718 16,024 |-1,032 [0,723 [0,630
2,300 0,286 |88,024 14,451 12,139 16,023 |[-1,031 |0,674 0,633
2,200 0,386 [83,803 [13,758 11,557 16,022 |-1,029 [0,624 [0,637
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Fernando Garcia-Ganges Icaza

2,100 0,486 [ 79,560 13,062 10,972 16,021 |-1,028 0,574 10,642
2,000 0,586 [75,297 12,362 10,384 16,022 |-1,026 0,523 0,646
1,900 0,686 (71,013 11,659 9,793 16,022 |-1,023 0,473 0,651
1,800 0,786 [66,713 10,953 9,200 16,024 |-1,021 0,422 0,654
1,700 0,886 [62,398 10,244 8,605 16,026 |-1,018 0,370 0,657
1,600 0,986 [58,074 9,534 8,009 16,028 |-1,014 0,319 0,659
1,500 1,086 |53,743 8,823 7,411 16,032 |-1,009 |0,267 0,660
1,400 1,186 [49,411 8,112 6,814 16,036 |-1,004 0,214 0,659
1,300 1,286 | 45,084 7,402 6,217 16,041 ]-0,998 0,161 0,656
1,200 1,386 [40,765 6,693 5,622 16,047 1-0,991 0,108 0,652
1,100 1,486 |36,467 5,987 5,029 16,054 ]-0,982 0,055 0,641
1,000 1,586 |32,202 5,287 4,441 16,060 |-0,972 0,000 0,628
0,900 1,686 |27,981 4,594 3,859 16,066 |-0,959 |-0,055 0,611
0,800 1,786 |23,824 3,911 3,285 16,071 |-0,944 |-0,110 0,586
0,700 1,886 19,761 3,244 2,725 16,073 |-0,925 |-0,167 0,551
0,600 1,986 15,832 2,599 2,183 16,067 |-0,901 |-0,224 0,498
0,500 2,086 [12,100 1,986 1,669 16,051 |-0,871 |-0,282 0,416
0,400 2,186 [8,651 1,420 1,193 16,025 |-0,835 |-0,341 0,310
0,300 2,286 [5,559 0,913 0,767 15,985 1-0,793 |-0,399 0,207
0,200 2,386 [2,909 0,478 0,401 15,908 |-0,740 |-0,459 0,115
0,108 2,478 (1,000 0,164 0,138 15,706 |-0,671 |-0,514 0,043
0,100 2,486 (0,863 0,142 0,119 15,666 |-0,663 |-0,519 0,038
0,000 2,586 [0,000 0,000 0,000 15,053 |-0,500 |-0,586 0,000

Tank Calibrations - T52_ DFCM_Acsucio

Fluid Type = Lube Oil
Permeability = 100 %

Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 0,925
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Fernando Garcia-Ganges Icaza

@
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5 : Trim: 0 m; Heel: 0 deg to starboard
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Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm [TCG VCG m [FSM
m m m”3 tonne m tonne.m
T52_DFCM_Acsucio |2,629 0,000 100,000 (16,288 15,066 15,837 |[0,000 |0,707 0,000
2,600 0,029 98,892 16,108 14,900 15,837 0,000 |0,693 0,486
2,577 0,052 98,000 15,962 14,765 15,837 |[0,000 |0,681 0,486
2,574 0,054 (97,900 15,946 14,750 15,837 0,000 |0,680 0,486
2,400 0,229 91,157 14,848 13,734 15,836 |[0,000 |0,593 0,486
2,200 0,429 83,421 13,588 12,569 15,835 0,000 |0,493 0,486
2,000 0,629 75,685 12,328 11,403 15,833 |0,000 |0,393 0,486
1,800 0,829 67,949 11,068 10,238 15,831 |0,000 |0,293 0,486
1,600 1,029 60,214 9,808 9,072 15,829 |0,000 |0,193 0,486
1,400 1,229 52,478 8,548 7,907 15,826 |0,000 |[0,093 0,486
1,200 1,429 | 44,742 7,288 6,741 15,821 |0,000 [-0,007 |0,486
1,000 1,629 37,006 6,028 5,576 15,815 |[0,000 |-0,107 0,486
0,800 1,829 29,271 4,768 4,410 15,806 |0,000 [-0,207 |0,486
0,600 2,029 21,535 3,508 3,245 15,791 |[0,000 |-0,307 0,486
0,400 2,229 13,799 2,248 2,079 15,757 0,000 [-0,408 |0,486
0,200 2,429 6,063 0,988 0,914 15,639 |[0,000 |-0,509 0,486
0,067 2,561 1,000 0,163 0,151 14,763 0,000 |[-0,581 |0,383
0,000 2,629 0,000 0,000 0,000 12,736 0,000 [-0,629 |0,000

Tank Calibrations - T53_DFCM_ADulcel
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Fluid Type = Fresh Water Specific gravity = 1
Permeability = 100 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

T53_DFCM_ADulce1
Trim: 0 m; Heel: 0 deg to starboard
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Centre of Gravity m
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Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm [TCGm |VCGm |FSM
m m m”3 tonne tonne.m
T53 DFCM ADulcel | 3,639 0,000 100,000 |8,032 8,032 18,247 |-2,161 |2,317 0,000
3,610 0,028 98,000 7,872 7,872 18,252 |[-2,155 |2,293 1,506
3,609 0,030 [97,900 7,863 7,863 18,253 |-2,155 |2,292 1,502
3,600 0,039 97,286 7,814 7,814 18,254 |-2,153 |2,285 1,477
3,400 0,239 84,538 6,790 6,790 18,288 |-2,117 |2,122 1,047
3,200 0,439 73,577 5,910 5,910 18,313 |-2,086 |1,967 0,753
3,000 0,639 64,087 5,148 5,148 18,330 |-2,058 |1,819 0,545
2,800 0,839 55,785 4,481 4,481 18,341 |-2,033 |1,679 0,398
2,600 1,039 48,394 3,887 3,887 18,348 |[-2,011 |1,543 0,297
2,400 1,239 |41,725 3,351 3,351 18,356 |-1,992 |1,412 0,224
2,200 1,439 35,665 2,865 2,865 18,364 |(-1,974 |1,285 0,171
2,000 1,639 30,118 2,419 2,419 18,374 |-1,958 |1,160 0,132
1,800 1,839 25,003 2,008 2,008 18,386 |[-1,942 |1,037 0,105
1,600 2,039 20,265 1,628 1,628 18,402 |-1,926 |0,914 0,084
1,400 2,239 15,884 1,276 1,276 18,425 |-1,909 |0,790 0,066
1,200 2,439 11,882 0,954 0,954 18,459 |-1,890 |0,665 0,050
1,000 2,639 8,326 0,669 0,669 18,509 |-1,869 |0,537 0,035
0,800 2,839 5,300 0,426 0,426 18,586 |-1,847 |0,408 0,021
0,600 3,039 2,894 0,232 0,232 18,697 |-1,822 |0,276 0,011
0,400 3,239 1,183 0,095 0,095 18,859 (-1,793 |0,143 0,004
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0,372 3,267 (1,000 0,080 0,080 18,893 |-1,789 0,124 0,003
0,200 3,439 (0,224 0,018 0,018 19,132 [-1,755 0,004 0,001
0,000 3,639 (0,000 0,000 0,000 19,660 |-1,700 |-0,139 (0,000

Tank Calibrations - T54 DFCM_ADulce2

Fluid Type = Fresh Water Specific gravity = 1
Permeability = 100 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

T54_DFCM_ADulce2
Trim: 0 m; Heel: 0 deg to starboard
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5 25 0 25 5 75 10 125 15 115 2 25 25
Centre of Gravity m
[ T T T T T T T T T T 1
0 1 2 3 4 ] 6 T 8 9 10 il 12
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity [LCGm |[TCGm |VCGm |FSM
m m m”"3 tonne tonne.m
T54 DFCM_ADulce2 |3,741 0,000 (100,000 |24,636 24,636 22,049 |-2,718 [2,167 0,000
3,702 0,039 98,000 24,143 24,143 22,050 [-2,708 [2,140 10,427
3,700 0,041 [97,900 24,118 24,118 22,051 |-2,707 [2,138 10,416
3,600 0,141 92,905 22,888 22,888 22,054 [-2,681 |2,070 9,846
3,400 0,341 [83,312 20,525 20,525 22,060 |-2,627 [1,933 8,406
3,200 0,541 74,342 18,315 18,315 22,064 |[-2,574 |1,797 6,969
3,000 0,741 [65,980 16,255 16,255 22,068 |-2,524 [1,662 5,716
2,800 0,941 58,202 14,339 14,339 22,071 [-2,475 |1,529 4,648
2,600 1,141 50,984 12,560 12,560 22,074 |-2,428 [1,397 3,746
2,400 1,341 | 44,304 10,915 10,915 22,077 |-2,384 |1,267 2,983
2,200 1,541 38,142 9,397 9,397 22,079 [-2,341 [1,139 2,347
2,000 1,741 32,472 8,000 8,000 22,082 |-2,301 (1,013 1,830

66




Cuaderno 4: Célculos de arquitectura naval
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1,800 1,941 | 27,255 6,714 6,714 22,085 |-2,262 0,889 1,426
1,600 2,141 [22,441 5,528 5,528 22,090 |-2,224 0,766 1,119
1,400 2,341 (17,996 4,433 4,433 22,097 |-2,185 0,644 0,876
1,200 2,541 [13,912 3,427 3,427 22,108 |-2,143 0,522 0,672
1,000 2,741 (10,209 2,515 2,515 22,123 |-2,096 0,399 0,495
0,800 2,941 (6,934 1,708 1,708 22,141 |1-2,043 10,275 0,335
0,600 3,141 [4,156 1,024 1,024 22,166 |-1,982 0,150 0,195
0,400 3,341 (1,968 0,485 0,485 22,209 1-1,910 |0,024 [0,083
0,281 3,460 (1,000 0,246 0,246 22,265 |-1,860 |-0,052 0,037
0,200 3,541 (0,502 0,124 0,124 22,348 1-1,821 |-0,105 0,016
0,000 3,741 [0,000 0,000 0,000 23,478 |-1,700 |-0,241 0,000

Tank Calibrations - T55 Lastre_Proal

Fluid Type = Water Ballast
Permeability = 100 %

Specific gravity = 1,025

Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

T65_Lastre_Proat

Trim: 0 m; Heel: 0 deg to starboard
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67




Cuaderno 4: Célculos de arquitectura naval
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@

Tank Name Sounding |Ullage |% Full Capacity |Capacity |[LCGm |TCG VCG FSM
m m m”"3 tonne m m tonne.m

T55 Lastre Proal |7,274 0,000 (100,000 |46,148 47,302 94,662 0,000 [3,990 [0,000
7,112 0,163 [98,000 45,225 46,356 94,672 0,000 (3,910 [1,198
7,103 0,171 (97,900 45,179 46,309 94,673 |0,000 (3,906 |1,187
7,000 0,274 [96,716 44,633 45,748 94,680 |0,000 (3,858 |1,061
6,500 0,774 [91,776 42,353 43,412 94,716 |0,000 [3,663 |0,612
6,000 1,274 87,894 40,562 41,576 94,754 10,000 [3,516 |0,372
5,500 1,774 |84,498 38,994 39,969 94,789 |[0,000 |3,397 (0,290
5,000 2,274 (80,516 37,157 38,086 94,817 0,000 (3,270 |0,400
4,500 2,774 | 75,060 34,639 35,505 94,833 |[0,000 |3,111 (0,738
4,000 3,274 [68,131 31,441 32,227 94,840 0,000 (2,922 [1,255
3,500 3,774 |[59,890 27,638 28,329 94,840 |[0,000 |2,709 (1,942
3,000 4,274 |50,508 23,309 23,892 94,838 |0,000 (2,475 |2,688
2,500 4,774 140,339 18,616 19,081 94,833 0,000 (2,223 [3,150
2,000 5274 (29,832 13,767 14,111 94,828 |0,000 (1,958 |3,322
1,500 5774 (19,410 8,957 9,181 94,826 0,000 (1,680 |2,969
1,000 6,274 |9,827 4,535 4,649 94,816 0,000 [1,385 |1,908
0,500 6,774 |2,536 1,170 1,199 94,753 0,000 (1,069 |0,426
0,325 6,949 1,000 0,461 0,473 94,675 |[0,000 0,954 (0,116
0,000 7,274 10,000 0,000 0,000 92,528 0,000 (0,726 |0,000

Tank Calibrations - T56_Lastre_Proa2

Fluid Type = Water Ballast
Permeability = 100 %
Trim = 0 m (+ve by stern); Heel = 0 deg to starboard

Specific gravity = 1,025
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Proyecto n° 16-15.

Fernando Garcia-Ganges Icaza

@

W=7 &+ =i T56_Lastre_Proa2
Trim: 0 m; Heel: 0 deg to starboard
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Soundings & Ullage m
0 3 6 & 12 15 18 M # 7 W B B P £ 45
Capacity tonne
40 0 10 20 30 40 50 60 70 8 9 100 110 120 130 140
Centre of Gravity m
0 01 02 03 04 05 08 07 08 09 1 11 12 13 14 15
Free Surface Moment tonne.m
Tank Name Sounding |Ullage |% Full Capacity |Capacity |LCG m TCG VCG FSM
m m m”3 tonne m m tonne.m
T56 Lastre Proa2 |7,183 0,000 100,000 |29,835 30,581 100,456 (0,000 |3,437 |0,000
7,000 0,183 100,000 |29,835 30,581 100,456 (0,000 |3,437 |0,000
6,500 0,683 100,000 |29,835 30,581 100,456 |0,000 {3,437 (0,000
6,000 1,183 100,000 |29,835 30,581 100,456 (0,000 |3,437 |0,000
5,500 1,683 100,000 |29,835 30,581 100,456 0,000 {3,437 (0,000
5,000 2,183 99,569 29,706 30,449 100,463 (0,000 |3,426 |0,006
4,704 2,479 98,000 29,238 29,969 100,481 0,000 |3,391 (0,047
4,691 2,492 97,900 29,209 29,939 100,482 (0,000 |3,389 |0,050
4,500 2,683 96,113 28,675 29,392 100,495 (0,000 |3,351 |0,104
4,000 3,183 (88,524 26,411 27,072 100,512 (0,000 |3,206 |0,366
3,500 3,683 76,984 22,968 23,543 100,477 (0,000 |3,004 |0,768
3,000 4,183 62,523 18,654 19,120 100,373 (0,000 |2,759 [1,158
2,500 4,683 |46,532 13,883 14,230 100,180 (0,000 |2,482 |1,405
2,000 5,183 30,513 9,103 9,331 99,864 0,000 |2,174 (1,378
1,500 5,683 16,820 5,018 5,144 99,462 0,000 (1,845 |0,931
1,000 6,183 7,060 2,106 2,159 99,047 0,000 |1,513 |0,465
0,500 6,683 1,422 0,424 0,435 98,607 0,000 (1,170 |0,080
0,432 6,751 1,000 0,298 0,306 98,530 0,000 |1,122 (0,050
0,000 7,183 [0,000 0,000 0,000 97,424 0,000 (0,817 |0,000
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