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0 objetivos y contexto
 In recent years there has been an increased need to be able to reduce

its harmful effects. These initiatives have had a greater impact on the
cruise industry with the introduction of new energy sources (such as
LNG).



0 Objectives and context

 Main Objectives: 

 Vessel for 400 passengers 

 Using Alternative Sources 

 Use of the latest technologies in the design of the project (industry 

4.0) (simulation, digital twin and virtual reality)



1 Development of the project
 A study of the different technologies to be applied will be made:
Study of art



 Once the technology is known, an initial design of the vessel will be carried out.

1 Development of the project
Conceptual design



 Por medio de una base de datos , se definen las dimensiones.

Calado(m)Manga(m)Eslora(m)N
pasajeros

AñoNombre

6,32820212662003AIDAaura

7,33225120502008AIDAbella

7,33225321922010AIDAblu

7,33225120502007AIDAdiva

7,33225120502009AIDAluna

7,33225321942012AIDAmar

73221612481999AIDAmira

• Eslora: 245 metros

• Manga: 28 metros

• Calado: 6,006 metros

1 Development of the project
Sizing and hull



1 Development of the project
 With the hull designed, the structural elements are determined to 

define and verify the compartments at the beginning and end of the 
project and with it, the general layout.

General arrangement  



1 Development of the project
 With the results of the hull study, the propulsion is designed, which will be in two ways:

Propulsion 

Electric propulsion



1 Development of the project
 With the results of the hull study, the propulsion is designed, which will be in two ways:

Sail propulsion

Propulsion 



1 Development of the project
 Based on the needs of the passengers and the crew, the ship systems will be defined.

• Solid waste disposal. 

• Sewage 

• Elevators 

• Laundry 

• Kitchens & Dining Rooms 

• Cleaning Services 

• Ventilation systems 

• Stabilizers

• Bilge 

• Freshwater systems 

• Fire Fighting Systems 

• Lighting systems 

• Anchoring systems 

• Means of evacuation 

• Navigation systems

Ship systems 



1 Development of the project
 Each of these systems has been designed in conjunction with the digital 

twin.

Ship systems 



2 Alternative sources of energy
 With all known systems, the maximum possible consumption is estimated through an 

energy balance that will serve as the basis for the selection of the various alternative 
plants.

con fueg0sin fuego
emergenciaemergenciafuncionalnavegandofondeadopuertoconsumo(W)consumo unitario (W)numeroelementonomenclator

0,30,30,40,30,10,210000100001convertidor frecuencia3110
0,20,20,40,60,40,6125255luces de navegacion410
0,40,40,70,70,20,14104101inmersat421
0,40,40,70,70,20,142421navtex422
0,40,40,70,70,20,10,90,91estacion climatica423
0,50,50,70,50,40,260000300002antena radar424
0,40,40,70,40,10,230301radio fm431
0,40,40,70,40,10,220102radios432
0,40,40,70,40,10,21321321radio VHF433
0,40,40,70,70,20,12641322megafonia432
0,40,40,70,70,20,180402luces de señales440
0,40,40,70,70,20,15501105monitores puente de mando451

UnidadesUnidademergencia con fuegofuncionalnavegandofondeadopuerto
kW18483,55521451,556115105,00302636821,6262498,63613054,9493
kva23104,4441814,4451376381,25378346027,0323123,29513818,6866
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2 Alternative sources of energy
 With all known systems, the maximum possible consumption is estimated through an 

energy balance that will serve as the basis for the selection of the various alternative 
plants.



2 Alternative sources of energy
 With all these sources, there is a redundant electrical system.



3 Operating results

 Once the design of all the elements is known, the displacement is 
balanced and the stability under different conditions is evaluated.

Stability and seakeeping



3 Operating results
 The construction cost is closed by grouping it into the following concepts:
• Materials Systems 
• Company Profit 
• Works

 The operational costs are grouped for a 7-day trip into:

Unidad Valor Concepto 
millones de dolares 87,5118267 total material 
millones de dolares 287,830856 total sistemas 
millones de dolares 21,431379 total obras 
millones de dolares 396,774062 total 
millones de dolares 529,032082 presupuesto 

millones cada 10 
años 

10 coste remodelado 

dólares por viaje 51023,58068Coste fijo  
dólares por viaje 178969,863 sueldo tripulación por viaje 
dólares por viaje 634438,0435coste combustible diésel (5 días) 
dólares por viaje 600934,7022coste etanol (10 días) 
dólares por viaje 324666,2642coste mantenimiento (80 % coste inicial) 
dólares por viaje 176198,6301coste renovación células de combustible 
dólares por viaje 322961,2404coste víveres 
dólares por viaje 1966311,084coste total 
dólares 173,9130435tasa 
dólares  8366,875892Precio mínimo del billete 

Operating costs



3 Operating results

 The costs of the previous chapter can be reduced from the sailing system by taking 
into account fluctuations in wind speed.

24222018Velocidad (kn)
26,6639,3652,0576,46Ahorro energético

planta propulsora (%)
26,6620,58714,7597,835Demanda eléctrica

total (MW)

Ahorro 
(%)

Ahorro 
($/día)

Coste sin 
vela ($/día)

Coste 
diario 
($/día)

Consum
o diario 
(T/día)

Combustible

62,3234457552862082946,287Metanol
62,32727561167364398027,287Diesel

Highest wind speed                                                  Lowest wind speed  

24222018Velocidad (kn)

12,8616,0320,3027,76
Ahorro energético
planta propulsora (%)

22,8417,6713,248,78
Demanda eléctrica
total (MW)

Ahorro 
(%)

Ahorro 
($/día)

Coste sin 
vela ($/día)

Coste 
diario 
($/día)

Consumo 
diario 
(T/día)

Combustible

14,983825528646904104,232Metanol
14,9176971167369903961,447Diesel

Reduced costs and increased autonomy



4 Simulation in development
 During the development of this project, the classic calculations by regulation 

have been complemented with the results of simulations to obtain the minimum 
values.



4 Simulation in development
 During the development of this project, the classic calculations by regulation 

have been complemented with the results of simulations to obtain the minimum 
values.



5 Digital Twin
 The development of this project has been accompanied by the creation of a 

digital twin.



6 Virtual Reality
 We move from the technical field to the commercial exhibition field.



6 Virtual Reality
 We move from the technical field to the commercial exhibition field.



Thank you for your attention


