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Designing Water Taxis
A Nazaroy, Albatross Marine Design, Thailand

Hater transport in Banghok Syaney and Dubar play an mmporliant 7ole 1 mass passenger lransiy wiiim mese ciies, wirlst also providing a

S[ghiseemng attraction as an mlegral part of cify landscape. 171s paper presents new designs of calamaran waler layis, as next generanon
small passenger watercrafi designed Jor modern urban enviyonments. 7hese boals are Lighly epicrens [oht bur safe and comjfortable. -
novation m Lull design and rechnology, such as electrical propulsion and solar panels, achireve low wave making and low noise. £rgonon:-
rcs of water laxis are reviewed 1 lerms of desiern comproniise 1 conparison o e requirements Jor larger vessels. Comjort and safety are
analyzed by reviewing Hpical mnlerior [ayouls, 1 lermns of Sealing arrangements, boarding oplions and luggage storage areas. Wiere specral
allention Is grven lo accessibily Jor passengers witl; disabiliires or modiliy resiiclions. £For the new desions presenied safely assessment
related lo exterior sSlmg and layoul I's reviewed, and recommendalions lo applicable rules and siandards are delineared.

Design of a Novel Hull to Induce a Natural Air Layering System to Reduce Viscous Drag
A Spirers, University of Malta, Malia
M Armiin, LM, UK

A fandamental modification fas been applied to e Kriso contamer sipp (KCS) which demonstyates a reduction i viscous arag. THis modys-
cation I's aimed ar lowering sHpping emissions hrongh e reduction of juel consumplion, 1us heping sips meer the new [MO requrements
Jor the FLD/ rules and overall decarbonization targels. 7he Lull was modjjied o mnduce a natural arr laver. 77is arr laver hefps o redice
e arag force Oy reducing the welted area, lurbulence and wall shear stesses. Two djjjerent models were lested over a range of Froude
Numbers which translated lo air flow rate. Iésted speed included 16, 20, 24 and 26 Anofls. THis paper reporis on a paramen’ic sway, carried
our on the arr entrance widlly lo imvesngale irs mpact on e ar flow rate. Adaitionally, e mpact of te position lo release the mlafke ar
on the hull bottom was considered. The models were designed with minmmal change (</ %) fo mnternal volume. A numerical smmlation qp-
proach; was utilised using Averaged Navier Stokes Lguation and 1= models to caplure a turbulent flow: Paramelric lestng on the number
of prism lavers and a Richardson extrapolation was done o ensure accurate and jactual resulls. 7he original sip was compared fo an [77C
Standards lo validate e modelling technigue which showed 99.05% accuracy. 7re arr volume fraction achieved was 0.3 across all models.
T71s led fo a decrease i drag rangimng from 22% to 5%. The sinfage and trim were calculated which showed negligrble effecs, s grvine
Jurther confudence 11 e shp desion.

Fire simulations of a fishing research vessel with FRP structures
A. Tissari, T. Korhonen, T.Kling, A. Korkealaakso, T. Hakkarainen, VIT Technical Research Centre of Finland Ltd, Finland

T71s paper reporis on fire simulations of a fisiimng researcl; vessel withy jibre-remjorced polymer (FRP) structures. The obyective of the
Simlations was 1o Study e jire safety efject of using FRP as the primary constuction material of e vessel, compared lo conventional
Ssteel stuctures. T71s researclh was carried our as part of the Luropean FIBRESHIP project. Several fire Scenarios with varrous design jies,
bulhhread structures and ventilation conairions were smlared using te Frre Dynamics Simulalor sofiware. 77e efject of FRP styuctures on
Jire development was assessed by comparing the gas lemperalures and the potential fear releases obtamed from simulations with FRP and
Ssteel structures. As FRP materials are combustitle, FRP structures begin lo contyibute 1o jire under heal exposure, unlife steel stuctures.
e degree of contribution depends on 1e fire scenario and profective measures. 7he structural imnlegrity of FRP structures was assessed
USING SImnlaled S ucliure lenmperanies as maicalors of megrrfy. Affer reachmng is glass transition ltemperature, FREP material witl lose a
Ss{gngficant portion of 7s load carrving capacity. 7o guantyy e efect of profective lavers, mmeral wool and an imimescens coang were
used 1 the simulations. The resulls showed that despite the profection, the stuctural imlegrity of FRP bulffieads could be compromised 17
Jare conditions. Mineral wool was Jound lo be beller profection Huan e mumescent coanng, irt can eiher prevent or pospone 14e pyrolysis
of the FRP bulftead, depending on the fire exposure. [1 Is noled, however, Hal the prolfection shall be desjgned taking inlfo account the des-
Jonated used and the fire load i the space.

Laser Hybrid Welding in Shipbuilding
C. Churiaque, M. Chludzinski, R.E.dos Santo, J.M.Sanchez-Amaya, UCA, Spain
M.Porrua-Lara2, F.Abad-Fraga, Navantia S.A., Spain

e progress of the shpluilding mdustyy 4.0 involves adaressimg a number of challenges m the shpyards Jor the development and mmprove-
ment of more efficient and prodictive processes. 1he jomnmg of flal plales is one of te Jirst stages i1 the manujacturing process of large
vessels which is prvolal o the production of the whole the stp. High FPower Laser Are Helding (HLAW) is a deep penetyation and /7797y
efficient welding process Wl prodices welds withy a 4igh deptl; fo widlfy ratio, providing 197 quallly jomls. THis paper reviews e most
mptuential process variables m miick plate naval steel butt welds and grves a brief summary of ltecinigues applied lo improve the quallly of
e Jornls and fey characlerisics of e eguipment used. Recenl published studies show good resulls 11 butt welds of 417 thickness (28 i)
71 S1ngle pass usimg a magnerc backing. e use of HLAW achieves a signpicant reduction of seant 177egulariies, whrch can act as potential
Slar g pomnls of Jarlure durimng service. TS reduction in distortion, coupled with reduced bead size and mcreased quality and speed, make
hybrid laser weldmng a realistic allernative of the conventional submerged arc welding. Fron s Siay, 71 seems Hal a Sigle pass procedire
1o ensure L1197 qualily of ick welds is one of the fey aspects regurred Oy mdustyy, fo be covered by the near future research.

This represents a preliminary progra




sign 2020

2020, Cadiz, Spain

On Board Additive Manufacturing of Spare Parts for the Naval Sector
D). Moreno-Sanctez, S D. Rodriguez, A Dominguez-Calvo, S1 Molina, IMEVMAT UCA, Spam
£ Corrales-£istarico, 7 Abad) V. Casal, Navantia SA., Cadiz, Spain

e Jailure of a component element of a sHp, Somenmes requives a Jast replacement lo avord delays m is gperations. ne of the most
IOmISIng mnovarion lo redice e lme required lo replace a jarled part and nnprove logisics, Is e use of 70 printers lo prodiice spare
paris onboard a vessel. Adaitrve manufaclturing lechnologres allow parls lo be created anywhere, with alimnost any shape using a wide
range of materials, directly from a digital 370 model. n order fo create the djgrial model, either reverse engimneering lfechnologres can be

1mplemented, or a database of oplimized 30D components needs lo be developed. Navantia 11 collaboration with the INNVANOMAT researcs

Lroup, have studred mn deltar! the change of mechanical properiies of paris produced using ID prinlers. T7is study was carried oul using
playforms that smmlate vibrations produced mn a sip, and with 30D printers mstalled onboard a shp. i1 s paper we present e process

of manujacturing spare paris using I0 printers thal work on a shp, evaluate e mjluence of Sailing condiiions on e qualily of e nani-
Jactured parts, and review examples of spare paris prodiced with 30 printers onboard.

Paperless Design in the Shipbuilding Environment
R, Perez; SENER, Ingenieria y Sistemas, Spaimn

New and mmnovative AL lechnologres are developmng, which will eventually become mtegrated withmn djgrial desion systems mn order lo
Jacilitate the desion process risel). The lechnologres of brg dala analysis, and fast searches, will facililate the design of a part or any vessel
concepl through the application of design rules. The mlegration of the design validation process of the I0 models by the Classyication
Socreties, shall be done by using cloud compuling or with direct connection wit; cloud applications. 77is will resull mn a faster and more
reliable shpp desion. Shpp design also reguires e validation of the 30 model from the pomt of view of the Classyication Socreties. £or s
purpose, models have lo be exported 1o a speciic formar for calculations. 7here Is an additional Step Hual adds complexriy lo s process,
the Classyication Socreties normally want fo review e models by therr onn means. 14is paper reviews the latest advances, and CAD /-
adUSLrY EJJOres, 7egarding e classpicarion approvalprocess jor snp desion, hrough the use of 70 models. This paper discusses e various
classyication approval process scenarios and describes the adopled solution lo be mntegrated ito a CAD System. 7he djgrial age /uas conre,
as an age of collaboration, where the new ltechnologies witl be rmposed and where the enterprises of e shpburlding mdustry and the Clas-
Syfication Socrelies shall adapt both therr inlfernal processes and therr methodology i parallel with; the general progress of 14e maiusyy.

Developing Costal Patrol Interception and Mega-City Littoral Support for West Africa using the Marine Design Process
S. McCartan, EBDIG, FAH, Coventry University, UK

T. Dobbins, ST Research, UK

1 Chapsos, EBDIG, CTPSR, Coventry University, UK

The Gulf of Gumnea is a vast exparnse of waler; Styelchimng almost 6,0004m from Senegal fo Angola, with weak surverllance and uncoord-
nated security patrols. 7he fistorical focus of local states securify policy on land security i the region fas leff the maritine domamn wun-
patrolled. There fas been mncreased mcidence of armed robbery al sea and prracy, heff of fyarocarbon resources on e /o7 seass/illegal
bunfermg,; pipeline vandalism, illegal traficking m arms, arugs andpeople, and illegal, unreported and unregulaled fishimng i the walers
of the regron. One specific political challenge of tie foSr connmunines of e 7ich natural resources of e regron Is poverty, which Is jiel-
ling the iflegal activities. There are unclear definitions of prracy and armed robbery ar sea, as well as an madequale legal fsamework for
IOSEculing crimnals when mtercepled. Lanvironmental pollution from exploriation and exploralory aclivines, and accidents fyom or spills
e also a signyicant issue Jor e regron. 7hIs paper presents a vessel concept based on the current learus Marine [4m patrol boar with
mboard diesel propulsion. Developed using the Marme Design process informed by UX context for a patrol boar gperating i Hest Afrca.
Using automolive design language lo develop exterror Siing and milerior design pricpples fo reine the layour and UX of the miterior: A

critical aspect of nterior desion was lo promole gender equality, 1hrough Jacilitaling the needs of mixed gender crews.

Large format additive manufacturing in the leisure and sportive boat construction industry
D). Moreno Nieto, S. de la Rosa Silva, S. 1. Molina, IMEYMAT, UCA, Spain

Addrtrve manuyfacturing is becomng an estadlished rechnology tal is finding real applications i mmdustyy. 7he mcrease i mnovalion per-

Jormance of 1is fechnology fuas enabled it o be scaled up lo achiieve Large Formarl Adairve Manufacturing (LEAM). Several tectnology
plalforms are mcreasing e size, wirh material extrusion bemg one of e most developed. T7is lechnology combines a vertical extruder
Wity either a gantyy-based system or a robotic arm, both of which have alyeady been lested with excellent resulls i mdustyial qpplicalions.

One of the more mnovative applications of LFAM is the manufacture of moulds and lools for large components. 17is paper reviews e
mam applications of LIFAM rechnology and presents case studies of LEAM rmplementation i the leisure boat sector; imvolving moulds and
arrect priting of scale model boals. 7These case studies show the signyicant polential of s technology lo mnovate next generation vessel
desion and manufacture of 30 printed sport and leisure vessels.

me and may be subject to change
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Silent vessels technology and the reduction of underwater radiated noise as a significant issue for the future of maritime engineering
P Beltran, Tecnicas y Servicios de lngeneria SL, Spain

Ve underwater radiated noise (URN) dite 1o stjppmng activity /s recerved recently considerable attentzon among 17e Screntyic conmiuny
aute 1o 115 negative envirommental mpact on marine jauna. 171e4 levels of URN emitted by vessels block the abilify of anmmals fo commuii-

calte, reprodiice, navigale or iunl WHICh Is vital jor the sustamadilify of e oceans. As a resull, new regulalory frameworks lto control te
acoustic signature of vessels are bemg developed and promoted by LMO ro miiggate the negative efjects of URN mn the oceans, which can

also be used lo reduce the noise onboard vessels, improving the comjort of the crew: This stuay describes a validated methodology applied
lo FRIS lo munimize therr underwater acoustic Signamre, wiich is mamly orpgmated by propellers and mamn machmery. 7o achieve Wis
goal, an exlensive analysis usimg advanced simlalion soffware is peyjormed lo predict the vidralion and noise enissions of e mam noise
sources 11 the sipp. Based on e resulls of 1s analysis, control preventive actions are applied lo e noise sources. Historical resulls show
that tis procedure can be successfilly used fo predict and reduce the URN generated by any bpe of sipp. 7his cutting-edee solution based
o071 VILration and nose comprefensive mandgenent analysis, should be imtegrated o e shp design process and buildimng phases. ln order
lo detfect acoustic problems i e early stages of the project and contyol them Hirough e constyuclion process, 1o mmiimize costs and rédice
URN negative impacts mn the ocearns.

Design-Driven Innovation: La Trasatlantica — 280m Sustainable Luxury Transatlantic Pentamaran Superliner
S MeCartan, LBDIG, AL, Coventry Universryy, UK

D Moreno Nieto, LEDIG, Department of Mecthanical Lngineerimg and idustrial Design, /CA, £S

M Mooney, £LDIG, MVizUK UK

LHstorically, the Normandie, Is considered the greatest of the superliners, due lo e mnovalive rfechnical design and lxurious 1ieriors.

7715 paper reports on a DO/ design proposal mnsprred by the design meaning of the Normandie for e region of Andalucia, as a homage 1o
e cultural heritage of Compariia Transatlaniica Lspaiola (CTF) or "La Trasatlantica” 77is vessel Is an expression of e finest altyrbules
of Andalusian design, culture and cuisme. The mnlerior and Jarniture design processes were stnulaled Oy e mnovative manuyfaclus e
capabilinies of the FD printing lechnology. Wihere several preces where developed with speciic design workflows lo exanine e relalionsip
Wity ntegrated ljohting and how the CAD design process can be oplinised lo understand the opportunity of miegraled ghting fechnology
mn ID printed furniture. The mnterior desion process is mnjformed by the 7isk of crash ar 4igh speed and 1e implicalions on passenger evaci-
ation. This vessel proposal witl act as a trade and cultural connection between Andalucia, Ciba and South America. This project engages
1 Desion-Lrrven lnovation lo develop a new marfel sector for 1igh speed mullyfinctional vessel lo compete witl; both arr jrerght and busi-
ness class air travel mn adaition lo te role of a superliner cruise shpp. 1he concepl will engage in sustamable luxury by combining logisics
capalbilrfy with a luxury superiiner; powered by green fyarogen. The vessel/ will operate al speed of #0knols enabling it fo ravel from Cadiz
1o varrous porls mn South America and Ciba in 5 days.

Design-Driven Innovation: Sustainable Luxury River Cruise Network for Colombia to Support the Economic Development of Rural
Communities

S MeCartan, LBDIG, AL, Coventry Universryy, UK

A Nazaroy, Albatross Marine Design, Thailand

7715 paper presents a Design-Driven inovation proposal of a sustamable luxury river cruiser network for ecolourism. 77is proposal pro-

vides rrver [ogistes and mprastucture lo support the economic development and security of rural communines along the Magdalena river
1 Colombia, Junded by the iicome from ullra-luxury cruisimg ecolourism. 1he key aim of e engagement imn suslamable luxury Is 1o support
rural envirommerntal sustamabiliry mn loday S post-conflict Colombia. 7he Magdalena river jfows northward for £, I28km througl the western

haff of the country. [1 fuas a adramage basin which covers 24% of the country § folal area, where 66% of s population lives. The needs of
small farmers and rural communities around the Magdalena river are reviewed. 171 response 1o which an ullya-luxury rrver cruiser with 72
logistics capability and a smaller higher speed vessel for local public transport and logistics were designed, along witl; mpyasyucture 1o

support ecotourism and local socral needs. 7he estmmated cost of the proposed systen compared Javourably against the mpyast uciure cost

of road and rail transport.

ESPOmar Project: New passenger maritime transport system for the Gulf of Cadiz

A Qwerol, P Sanchez, S C Rasero, A Fargas, S Sotomaver; C! Perez, D. Sules, A. Grieffo, CA, Spar
A Vargas, Universidad de Huelva, Spain

£ Perna, Universidade do Alearve, FPortugal

e £SPOmar project Is a cooperation researcl; nemmwork with the amm of designing and evalualing a new susiamable cross-border niari-
lime tyansport system for the Gulf of Cadiz. 7he fey obyectives of the LISFOmar project are. lo analyse the real demand of sucth a transport
spsten, study e nautical conditron Jor navigalion of e area, define the capacily and speciication of eaclt proposed mariiine route and
oplimize the desion of speciiic Jervies lo compele with e established land transport system m terms of speed, safety and comjors, redic-
g emissions and economic viabilipy. Lconomic viability and local economic mpact were fey lfenels of tie evaliation process. 17is paper
presents the resulls and conclusions of e evaliuaion process. Jor 141e proposed mariime roules examined,

This represents a preliminary progra
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Analysis of the transport operation of the floating wind turbine tanks. Simulation of a multi-tow operation
S Fernandez Prisuelos, CEDEL, Spamn

7715 paper describes the works carried oul for evalualting e viadilily of the ransport operanon of e maii components Jor a Jioalng
wind turbie m e Jramework of the project supported by the Luropean Frogram H2020 "Telwind” The transpors gperation studied was
desioned as a direct lowing process of two cvlinarical lanks, connected fo each other; both afloal and separated Oy a securrly distance, wiry

a smgle tug pulling from the broader lank side. 77e feasibrlify of the operation was dediced from the resulls oblaimed after simulating e
lowng gperation i real e, with a Jull mission” Hpe Spap manenvering Simnulaltion systen, Iowmg i open sea mcluding the expected
wearher conaiiions 1 e Simlalion scenarios - essentially wind and waves-. Frior lo smilale e ransport operanion lowing laik experi-

ments were conducted with prysical scaled models of both lanks 1 order lo check therr nam physical properiies, e lowmg resistance
m calm waler and waves mjlience 1 order lo develop the mathematical models mtrodiced i the simulalions.

Application of 3D technologies in ships operation and training of their crews
M Benito Berlinches, S L. Muioz Perez, Navantia Sistemas, Spain

L1 modern djgital ships, crew members work as a teanm, Jollowmng Snp Speciic procedures and mleracting with e machmery mamnly
Whrough computer lools, with the goal of Julilling a paricilar niission. formation Iechnology allows sip manuyfacturers lo desien djgiial
Shp management lools connecting dala Jyom ajjerent Sources hrough Aomageneous well-arranged mlerjaces, providing the user witl a
wnfed perceplion of the Sitation, enabling e decision-making process and acling as e execiutive overview of 11e consequent aclions.
Tlese larlored lools aim lo represent tse relalionsiips befween e dala, enabling undersianding and awareness of tse siuation and allow-
me e operalor lo aniicipale the consequences of the avarlable commands. Likewrise, crew members trammg jollowing established proce-
dures greally improves sap operarion and equipment maiilienance sk, 7his paper presents the use of 30 lechnologres lo commuunicale
data withimn a tree-dimensional environment, 11 Is considered a fey technigue 1o mmprove and accelerate bolf, 1e ransformation of smnple
data 1m1lo 1mformalion, and Anowledoe 1ransmission among e fuman leans.

Educating Future Superyacht Designers at Solent University — MSc Superyacht Design
G S Barktey, Southampion Solent Universiyy, Southampilorn, UK

Lurlding on from Solent Oniversity s very successpiul undergraduate B.Lng Yachr & Powercraii Desion degree, the feam /fuas recently
launched a new master s degree titled the MSc Supervachr Desien! The program ains lo provide graduales jiom a wide range of £7g7-
neermng and Technical Architectural design disciplines, with both the lecinical skills and an appreciation of e arcliitectural design skils
Hprcally required by the supervachir mdistry. 7he first 2 semesters concentyate on dellvering appropriale fnowledee i the areas of Naval
Architecture, Styuctural Design, Desion Developments, Manufacturing, On-board Systens and other new lechnologies associaled with e
desion of supervachis nprcally between 24-85m i length. Through experzential learnmng students will gam fnowledoe and desion practice
Jor both generic and speciic design problents, ranging jrom space planimg i conunction with MLO requirements, througt lo FEA and
CFD analysis of specijic structural and fluid flow issues. Students will also work 1 mullidisciplinary groups Smnlaling maustyy praclce,
generaling solutions lo various projects. The tird semester mvolves Students faving a work placement with; either a Siypervachr Desien
house or with a Supervachr Desien Jjaciliny. Whist there, e student may be mmvolved i a research-based project, ammed lowards mprov-
mg or developing new Supervachl playorns. Lyually, they could be on site mvestgaling and 1mproving prodiction processes. 17is paper
grves an overview of the program and oullines some examples of e experiential learnmg e jirst cofiort gamed last vear wiilst at Solent
Cnrversity. The paper conclides witl; views on 1he course Jron e Suudents, leackhing stalf and mdausty perspectsve.

Notes on Maritime Cybersecurity in Ship Design
C Mascarerias, ALy Vazguez, CA, Spain

Lurgpean merchant trapic through the mternal and external mariimme lnes, are a criical mpasyucture wiim e Lurgpean (nion,
Likely lo be attacked, [ 1is paper; an analysis of e mamn control systens of a shpp and the possibilities of bemng attacked cybernetically
we delineated. Conservative Lrerarchy i the desien of the control systemns is proposed and the general conclusions of the analysis are
presented, The current trend lowards aulomalion implies 1ial many srps 7ely o dala networfs and mjormation systems Jor e jollowineg
Junctions.: Navigation.: LCDLS, AL Radar,; Command and Control Networfs, Lngine.: propulsion, fire profection, [ghting, bilee pumps,
alarms, Cargo.” cargo location contyol, ballast lanks, sip stabiliy, liternal and Lxternal communicalions. general orders, manoeuvse el
sarellite, VHEF / OC/ OM radio, NAVTEX Management systems. LRE crew, juels, accounting, Mamlenance and mnventory systens, Social
and entertamment. Tivo very 1mportant dala neiworks are e navigalion network and the propulsion control network, which can also be
mlterconnected with eacl; other and, i twrn, lo other networks. 7he control systems i1 turn depend on SCADA egujpment tuat fas alyeady
been shown lo be vulnerable lo attacks lo aller ILs operalion. SHp design stralegres al can 7esist or mingalte the ejjects of a cvberatlack
with reduced crews are discussed.

me and may be subject to change
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The Development of a Personal Protective Equipment (PPE) Exoskeleton for Reducing Repeated Shock, Whole Body Vibration
and Fatigue on High Speed Craft
7" Dobbmns, 20K75+, UK

ot Speed Craft (HSC) are characterised Oy therr planing motion, resulling i the crafis occupants bemg exposed lo /il levels of Re-
peated Shock (RS) and Whole Body Fibration (WBF). Such exposure fas been shown lo cause 4igh levels of post-transit jarugue, acule
mynries, and is linfked to chronic musciloskeletal myuries. Shock mirgation seating /as been shown lo be effective m reducing jaligue and
1he 7Isk of tnury by redicing the magnitude of RS and WEV exposure. Unjortunately sHock mitigation sealing is ot approprrare jor all
craft and on-boat lasks, therefore allernalive SRock mingation systens are required lo profect the crew, Jor example where the crafl is un-
able lo frave suspernsion seals jilted and where the imdividual underliakes tasks ar the bow where RS and WEV exposure is greatest. A shock
mirgaling passive leg exoskeleton fuas been developed to act as Personal Protective Lgugpment (PPF) jor the cralf occupants. The systen
has been lested both in the laboralory and on-water; and shown lo reduce jaligue and SRock exposure by operationally meanmngiil levels.

As the exosfeleton is ljghtweight and delivers effective shock nmitigation ir acls as efjective PPE as part of an organisation’s ALARP risk
mingalion process. Further developments are contmnumng 1o Jirther mlegrale the exoskelelon mlo the operalors cloting and equppmnent.

Analysis of the fluvial traffic of cruise ships from AIS and GIS data: most crowded river basins and wastes productions
L Vicente-Cera, A. Acevedo-Merzno, S A Lopez-Ramirez, £ Nebor, INMAR, UCA, Cadiz, £S

L recent years cruise lourism fas experienced a signjicant growt, bot i e size of 1rs sips and i the number of transported passen-
gers. Althougt i1 is a well-known marker 1 lerms of iis social mmpact, 11 1s sl largely unknown scientyically i lterms of is environmernial
mpact. There are some staies Wil adaress e challenges of mariime ajfic of tiese vessels bul very jew in lerms of tierr navigalion 17
r7vers. From statisiical analysis and bro-dala methodologres developed for e niarine enviyonments, new methodologres have been adapled
and developed from the combrnation of ALS (Automatic ldentyjication Systeny) and GLS (Geograp/liic lnformation Systens) jor the study of
the fluvial environments. THIs paper reporis on the state of e trafic of s mdustry ar a global level, as well as its econonie, social and
environmental impacts. 11 fuas been Jound that the len basis most navigated accumlate 95% of the navigation hours of e entire jeer,
all of them are in Furope. Adding lo these 10 basins other basis of mnlerest such as Mississippr, Columbia and Guadalguiver 17vers, it /s
been found thart the 296 rrver vessels studied proditce 30207 per vear of CO2, 3 per vear of wastewater and /1734 per year of waste.
The river cruise seclor;, which transporss barely /0% of cruise users with respect lo the ocean sector; accumulaltes around 20% of s global
economIc mpact, €8, 953 million per vea:

NAVANTIA’s Vision for Smart
S Antonro FPagdan, NAVANIIA, Spain

This paper describes the works carrized oul Jor evaluang the viability of e transport operalion of 14e mamn componentss Jor a jloaling
wind turbie m e Jramework of the project supported by the Furopean Frogram H2020 "Telwind” The transports gperation studied was
desioned as a direct lowing process of two cvlinarical lanks, connected fo each other; both afloat and sepayated by a securrty distance, wiryy

a smgle tug pulling from the broader lank side. The feasibilify of the operation was dediced from the resulls oblamed after simulating e
lowing gperation 11 real tivie, with a Jull niission” Hpe Sp maneuvering Sinlalion Systen, Iowimg i open sea mcliding e expecled
wearer conairions 171 1e Smmlaion scenarios - esseniially wind and waves-. Frior o simulale 14e 1ransport gperarion Iowing lank experi-

ments were conducted with prysical scaled models of both lanks 1 order lo check therr nam physical properies, e lowimng resistance

w1 calm water and waves mjience i order lo develop the mathematical models mtrodiced i the sinulalions.

ESPOmar Project: Ship design optimization for new passenger maritime transport system for Gulf of Cadiz
A, de Querol, M.J Legaz, B. Flethes, M. Avalos, U/CA, Spain
S MeCartan, FBOIG, A, Covenrry Unrversizy, UK

The FSPOmar project Is a Luropean literreg POCTEPR Froject, mn which several Spanisth and Foruguese Universizies, research groups
and public organizations, collaborated to exanine the polential of eslablisnimng a compenirve 7egular passenger nariimne ransport systent
w the Gulf of Cadiz. 77is paper reporis on the engagement of the project i the nmullidisciplinary approach of Marine Desien for each of
the djfferent maritime routeways evaliarted, 77 mullidisciplinary approachi exanined. SHps opumizanion, design 7equlyenents, process
methodology, mterior and exterior layvour logether with st uctural and propulsion specyication. To distinclive new conceprs vessels are
presented mn Wis paper: This fi7st Is a passenger ferry Jor coastal roules, which /s been designed with the amm reducine CO2 emissions
1 comparison 1o the equivalent land based public ransport systen. THIs mnovalive desion proposal /ias a sustamable propulsion sysien,
lightweeht stucture and fyarodynamically oplmnized /ulls. The second vessel I's a medium size ferry speciically desiened jfor nautical
Lourism, with the design meaning of Dol a meenng pomnt and an enter lammnent cenye.

This represents a preliminary progrz:
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Mechanical characterization of polymer composite materials for long length ships
A Kumar Haldar, G Kannan, A Portela, C Athavale, A.J Comer, [Comp, University of Limerich, [RL

11 the marine mdustry, FREs are currently dommaling e manujacture of vessels up lto 30m i length, with lguid resin mnjusion (L&Y beirne
1he most freguently used manujacturing lechnigue, of wiich vacuumn-assisied lguid resim mjiusion is e most widely adoplred LR variant.
LHowever; current regulations restict e use of composite materials i vessels over S0m i length. FIBRESHIP is a Horizon 2020 funded
LU projects, that ammns lo farther the use of FREs i vessels over 30m i lengtly by adayessing the regulalory resticlions and e numerous
other challenges associated with manufacturing long-length FRP composite sips. The mechanical perjormance of new conmmercially
avarlable composite naterial consuents as poltential candidales Jor seleclion 1 composie snp constuction is central lo 1is work. 77is
paper provides an overview of the work perjormed as part of the FIBRESHIP project 11 lermis of evalualing various mechanical properlies
of selected lammates under ary and wer conditions. 7he laminates were nmmersed in seawater ar 35 C for durations of one 1o tree monts.
Lnitial atfention Jocuses on alleration i mechanical perjormance of tese laninales due lo mmnersion i seawarter: Three-pomt bend and
dynamic mechanical analysis (DMA) lests were undertafen i order lo mvestgalte the change i e mechanical properlies of conposite
laminates sulyect o mmnersion. Finally, specimens were observed using micro-computed lomograply (wuC7) and a scanning electron ni-
croscope lo evaliale 1je jarlure morphology.

ASYV for Water based Sustainable Urban Mobility in Venice and Groningen in 2050
S MeCartan, LBDIC, FAH, Coventry Universiyy, UK

M Mai, Aguacon, A7

M Mooney, FBOIC, MVizUK, UK

Lngaome m the principles of Desion-Driven liiovation s paper reports on the developmens of a new exterior and a range of mileriors

Jor the Aguacon ASY, with a design meaning and UX mmspired by jirst-class arrcraff and jirst-class tam mteriors. 7his I47 ASY playorm
will gperate as /ieh-speed sustamable tansport i1 2030 by having a fyadrogen fiuel cell and using green fyarogen. 7he vessel will fuave
T0% less weght that a conventional aluminium vessel, A jamily of vessels proposals fave been developed with djjjerent sealing arrange-
ments lo jaciliiate an operating speed of knols on the Jjollowing regrons of operation. Fenice waler laxt services, jiom walerbus lo water
based limo, Gronmgen regional routes. Lens canal connecting Gronmgen lo Delfzy, Delfzy! 1o wrban developments along the £se river,
Deffzr! to urban developments of the north coast of the Netherlands and the istands of Borkum, Rottumerplaar, Schiermonnikoog, Ame-
land, Ierschelling, Fiieland and 7ével For each area of gperation, the Jollowing miterior layvout fpes were developed. uxury moloryvachl,:
Lxecutive luxury transport — design meaning of /1 class tram, Lconomy walerbus — desion meanng of 2nd class tram, Haterbus — conm-
bination of /st class and 2nd class tram.

Maritime augmented reality, as a tool for immersive experiences for ferry and cruise operators between the UK and Ireland, creat-
ing new commercial opportunities for the marketing, advertising and tourism sectors

P. Woodbridge, EBDIG, LIMU,UK
A. Eilbeck, EBDIG, LMU, UK
S. McCartan, EBDIG, FAH, Coventry University, UK

There are a varrety of service owners within both the Ferry and Cruise marker between the UK and lreland, Therr service ofer; ranges
Jrom functional price dyzven ravel lo luury ik end experrences on cruises. Alhough therr imvesmnent i mmmersive experrences and e
ODDOTTUNIIIIES VATV ds NIUCH s 1he markels ey operale wirhimn, 11Is clear Hal these are Dot growing seclors with a need jor enter lammnernt,
Storytelling and engagement. The number of short sea miternational ferry journeys i the UK alone is 205 miillion and the global cruise
maustry generated an estmated revenue of 39,6 billion ULS! dollars i1 2075, The passenger numbers of the global cruise marker reacted
274 million 11 2016 and capacriy is expected lo continue lo growl. /1§ a fiuge marker, and a fiuge opportunity jor new finds of onboard
entertarmnment. 77is represents a sienpicant global marker for the development of a scalable world class entertamment experience, wiich
would lead lo the creation of new opporiuniies Jor Jerry and cruise operalors, content makers as well as new commercial possibiines jor
the markeling, adverzising and lourism sectors. 7The research presented 11 s paper 1yjormns e desion speciicalion and desien kg
Jor a new AR Playorm specifically developed jor the maritime sector; aimed ar Ferry and Cruise passengers. Workmng with users, jerry
and cruise gperaltors, and other stakeholders lo analysis, desigon and delfermime e Jocus Jor a new mmmmersive product jor e mariline
Lansporiation sector witli a Jocus on onboard enter lamment experrences jorferry and cruise passengers. Hper-localised content delivery
requrres deep customer msignl i context of therr current befiaviownrs. THs paper reporis msiehls and mapping of current and fiulire de-
sures/needssbeliaviours of end-users and otfier stakelolders so that the proposed dijgital playorm can offer context relevans, connected and

tarlored AR content delivery that supporis uses, as well as busmess, needs.

imme and may be subject to change
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Design Analysis of High Speed Vessel
L. Kristna, 17 Maayas, lndia

Composiie hiulls fpically i fibre-glass are conmonly used for 1iof speed [ght crajis. Froper design of e hull requires Anowledge of the
actual stuctural stesses 1 the material of te Lull. 11 s mportant lo fave reliable knowledee of the upper imils of siesses experienced by
he fLull i order lo avord conservaiive over-design as a matter of sayety.  7hs paper adaresses a metodology lo delernine aynamic loads
Jorsuch crafis. el speed crafls experience £1gh dyianic loadls i 14e Jorm of dynaniic pressure peaks and SIanmimng diue 1o encountering
waves. 77is paper presents computational jiuid dynamics based analysis jor a candidate righ speed planing vessel 7he method specys-
cally adopls te use of overser mesh lo gjjectively fhandle the visualization and dynamic efjects die lo the occurrence of spray and waves.
Once the dynamic load distribution is frown, ten an uncoupled fluld Stucture imleraclion approdach can help lo delermimne e structural
swesses and design Jor safe loads. e paper demonstyates the use of the modern computational ool and brimngs oul 7esulls 1ighliehiine
the use of the overser mesh approach. Lpjective wavelengthy and vessel speed mjluence the aynamic loads experienced by the hull, The
Stuay brings out e efect of effective wavelength and vessel speed which mjtience the dynamic loads on the fiull and whickh are of vital
mporitance lo e designer i evolving safe stuctural hiull Jorm desien.

Towards EEDI and EEOI variables discussion
S Moreno-Gurrerrez, £ Calderay-Cayvetano, ¥ Amado Sanchez, £ Pagjaro Velazguesz, R Roarjguez Moreno, V. Duran Grados, CA, Sparn

e Third GHG Siuay of the liternational Maritime Organization (IMO) estimated thar greenfiouse gas (GHG) emissions from milerria-
tional shpping in 2072 accounted for some 2. 2% of anthropogenic CO2 enissions and har such emissions could grow by between 0%
and 230% by 2050, Althougt shipping is still widely considered as 1e most energy-eficient ransport mode, projections Sich as s exert
a lol of pressure on e madustry 1o redice 115 carbon enissions.

Lrom the side of the IMO, the measures unir! 2015 on the climate change fyont mcluded, as progressively soicter energy eficrency sland-
ardls Jor new SHps, according 1o which, the so- called tuergy Ljiciency Design idex (LD of all newly built vessels from 2077

e so-called Energy Ljicrency Qperational idicator (FLO)) was syggested as a ool Jor Shpp Lnergy Ljicrency Management Flan
(SELMP) implementation but only on a voluntary basis and solely Jor moniloring the perjormance of mdividual snps. Larlier discis-
S1071S o1 1he possioility of adopling a marker-based-measure fad been suspended in May 2073 Jollowing a ighly political clash between
aeveloped and developrng countrzes. Grven that the 2071 IMO rmitiatives of LLD/ and SELMP were considered madeguate, the 59 Com-
wission proposed i 2073 a document that two years later was adopled as the £ MRV 60 Regulation. lr obljges companies lo monitos;
report and vergly the fiel consumption, CO2 emissions and energy eficiency of e sips on vovages lo, Jrom and within £ ports, and
calculate annually indicators, mcluding LEOL L s paper we discuss the variables that apject the LEDL and FEO/ mdicators values
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