Aalto University
School of Engineering

Meriteollisuuden tulevaisuudennakymat, Palace 13.10.2015

Osaamisen merkitys suomalaisen
meriteollisuuden kannalta

Jani Romanoff

' Aalto University
School of Engineering
|



The Framework of Engineering and
Science

Utilization of

Evolution of technology: science 1s utlized more technology increases
and more within business — —

/\/ﬂ\mh

R&D BUSIHES/

Aalto University
School of Engineering



Scientific
community

\/

Scientific breakthrough

FidiPro-Project
*”Non-Linear Response of Large, Complex
and Thin-Walled Structures”

B

Journal of Constructional Steel Research

1s)
Espoo January 315 2014

Tiedeyhteisdn rooli on kouluttaa e
| tulevaisuuden osaajat seka tuottaa uutta tietoa ja s
varmentaa tiedon oikeellisuus tieteen keinoin =~~~

v N

Talented students Research
Doctoral students tran Sfer

Innovative

Start-up (Doctors) ;
products

School of Engineering

A Aaltm / \/



Kohdennettu tutkimus yritysten tarpeista lahtien —
osaamisen kasvattaminen

Technologies

that enable
innovative ship
concepts; new hull
layouts, modular
cabin areas,

sail technology,
optimized
propulsion systems.
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Kohdennettu tutkimus yritysten tarpeista lahtien —

osaamisen kasvattaminen

SMART MARITIME
TECHNOLOGY SOLUTIONS

Objective

New product or
concept

Competence development

= Cruise & ferry product has
jim) i i

Imtegration of
innovation

Innovation and
application

added value for the customer
= Lightweight ships: e.g. -15-20%
in weaight

of comfart

= Use of modular building in
production of complex structures
Development of 30 tools for
diasign and manufacturing
Impact on rules

= Maw main structural concepts
Maw, lightweight matarials and
structuras

= Development of intelligent man-
agemeant systems

Advanced production technology
applications.

Summary of the strategic research themes for cruise and ferry.

Enargy and enviroment

= Towards zerg-amision ships,
-50% reduction in energy con-
sumption and COZ footprint
Contral of upcoming 50w and
MO reguirements
Enviranmental sustainability

= Mathods for waste heat recovery
Mbathods for renewable enengy
utilsation

Impact on rules

Improved waste managamant
WWaste heat recovery systems
Altarnative fuels and enengy
sources; i.e NG

Mew emission-reduction methods

misa ship systems.

Lifecycle assessmant tools to opti-

New business models

30% maore efficient shipbuilding
and shortar build time

Efficient and competitive
netwaorks

Davelopment of network
management

Testing and implementation of
new production methods
Batter utilisation of networks in
kowe CoOst countries

Maw effective, more flaxible
and streamlined

shipbuilding process

Basic research

Cost and weight-efective main
structural solutions

Cevelopment of hydrodynamics
and propulsion in operational

conditions

e.g. stesls and compaosites

Mew cost-effective production

methads for large complicated

structures; e.g. |aser welding.

= Development of strength analyss
methaods

Lifecycle assessmant tools
for ships

Future waste heat racovary
systams

Future energy sources
Sustainable use of materials

Naw business models for Finnish
maritime industry netwarks
Dynamic optimisation of
production netwaork

Analysis and development of
sustainable production chain
and operation methods
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Huippututkimuksen ja osaamisen
tavoitehakuinen suunnittelu yliopiston kannalta

Materials

HIGH-PERFORMING LARGE STRUCTURES
FROM NEW STEELS

Using high strength steel in ship

ultimate strength
- Manufacturing
- Testing

strength

FIMECC BSA (Tekes, FIN) 2013-2017

applications with focus on fatigue and

- Effects of micro-structure on

— =

FIMECC MAMU (Tekes, FIN)
2013-2017

Moving from 6mm to 3mm decks in
ship applications with focus on
fatipue and ultimate strength

- Manufacturing

- Testing

Past Research [FIMECC, AFMI, EU, 2000-2012)

Platerials
Lightweight steel structures
Fatigue of laser-welds
Use of high strength steels
besis T .

- Multi-scale modeling of the response
Micro-structural modeling of fatigue
Ultimate and collision strength assessment
Experimental technigues for these

[

MNOMN-LINEAR RESPOMNSE OF LARGE
THIN-WALLED STRUCTURES [FidiPro,
FIN) 2013-2015

FATIGUE OF STEEL SANDWICH Modeling microstructural effects in

PAMELS (FA, FIN) 2012-2016 large complex structures

Fatigue strength of very thin steel = Couple stress continuum

plates in sandwich panels - Homuogenization

- Microstructural effects - Finmite element analysis accuracy

- Continuum based modeling

- Influence of initial distorticns to

strength

.
-

Understanding the physics

Aalto University
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Esimerkki tutkimustyhteistyosta vuosien varrella
(Meyer Turku, Meyer Werft, SSAB, DNV-GL...)

Finnish Academy of Sciences
» Doctoral project 2000-2003 — Fatigue strength of laser
butt welds
* Research Project 2011-2015: Fatigue Strength of
Steel Sandwich Panels
Aalto University
» Post Doctoral project 2009-2011 — Ultimate strength of
laser stake welds
» Post Doctoral project 2013-2014 — Fatigue
strength of steel sandwich panels
Ministry of Education
* Graduate School in Engineering Mechanics — Steel
sandwich panels (2000-2004, 2009-2011), Ship collisions
(2007-2008, 2010-2013) and Fatigue of Thin Decks (2011-
2014)
» Department of Mechanical Engineering — Collision
resistant structures
Association of Finnish Industries
+ SUTERA 2008-2010 — Filled, closed steel structures
Tekes
» KENNO 1998-2002 — Steel sandwich panels
» Torméke 2003-2006 — Collision resistant ship
» ConStruct 2005-2008 — Conceptual design software for
cruise ships

EU

DISCO 2000-2003 — Innovative cruise ship concepts
SANDWICH 2000-2003 — Steel sandwich panels
MARSTRUCT 2004-2009 — Network of Excellence in marine
structures

SANDCOR.e 2004-2006 — Coordinated action of sandwich
structures

IMPROVE 2007-2009 — Development of novel ship concepts
DE-Light Transport 2007-2009 — Development of lightweight
transport units

BESST 2009-2011 — Development of laser-welded ship
structures

FIMECC

2009-2011: 1&N — Passenger Ship Design and Light — Collision and
Fatigue Strength

2014-2018: BSA — High Strength Steel in Marine
Applications, MANU — Fatigue strength of advanced
structures

Commercial projects

Adtbdloinérsitsity
SdihrobdicEnBinganieering



Yhteistyosta teollisuuden saama tulos
Kilpailukyky — kevyempi, energiatehokkaampi laiva
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Remes, H., Korhonen, E., Lehto, P., Romanoff, J., Niemel&, A., Hiltunen, P. and Kontkanen, T., “Influence of
surface integrity on the fatigue strength of high- strength steels”, Journal of Constructional Steel Research Vol. 89
(2013), pp. 21-29.
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Yhteistyosta yliopiston saama tulos
Suunnannayttaja kansainvalisessa tiedeyhteisdssa
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M ARSTRU l 4th International Conference on Marine Structures
Influence of surface integrity on the fatigue strength of O"“““ Virtudl Institute

high-strength steels
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Huipputekniikkaa keraavia tuotteita — monta samanlaista tarinaa...

Fresh water Optimized Energy Efficient Improved HVAC
management  Power Plant Lighting plant design

Optimized Smoother Optimized Optimized
propulsion bottom hull form hull details

Energy Efficiency "Wind Comfort

Supply
Chain Mngmnt

T 2nd Tier ‘r st Tier

'RDOM FINDER

Final

CRUISECOMPASS

VENUEE ARDLIND THE SHIP

DINING

Acoustics

(TN ey M
et A

Architecture & Design
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CENTIAL PATIK

Summary of the strategic research themes for cruise and ferry.

Objective

New product or
concept

Integration of
innovation

Innovation and
application

‘Competence development

* Cruiss & ferry product has
improved earning potential and
added value for the customer

« Lightweight ships; e.g. -15-20%
in weight

« Safe ships with high levels
of comfart

« Use of modular building in
production of complex structures
Development of 30 tools far
dasign 2nd manufacturing

+ |mpact on rules

« New main structural concepts

« New, lightweight materials and
structuras

« Cevelopment of intelligent man-
agement systams

» Advanced production tachnalogy
applications

Energy and enviroment

« Tawards zero-emisian ships,
-50% raduction in energy con-
sumption and CO2 footerint

- Contral of upcoming S0x and
MOX requiremants

- Environmental sustainability

* Mathods for waste heat recovery
able energy

pact an rules

on-reduction methods
essment togls to opti-
systems.

Uuden tutkimusagendan laatiminen 2015-2016
Maaritetaan tulevaisuuden kehitystarpeet

New business models

30% mare efficient shipouilding
and shorter build time

E¥ficient and competitive
netwiarks

Develogment of netwark
management

Testing and implementation of
new groduction methods
Batter utilisation of networics in
low cost countries

Naw effective, more flexible
and streamlined
shipbuilding process

Basic research

+ Cost and weight-effective main

structural solutions.

Mew materials and structures;

&e.g. steels and compasites

Mew cost-affective production

methads for large complicated

structuras; e.g. [zser welding.

« Development of strength analyss
methads

* Davelopment of hydrodynamics
and pragulsicn in operaticnal
conditions

» Lifacycls assessment tools
for shigs

* Futurs waste heat recovery
systams

= Future energy sources

Sustainable use of materials

.

Naw businass models for Finnish
maritime industry networks
Dynamic optimisation of
progduction natwork

Analysis and development of
sustzinabie production chain
and operation methods

Aalto University
School of Engineering



Yhteisty0 opetuksessa

* Maisteritaso (Aalto-yliopisto)

Sovelletun mekaniikan paaaineen erikoistumiskohde
1.5 vuotta opintoja + 0.5 D-ty0 (teoreettisesti vahva
kandikoulutus pohjalla)

Aalto-tasolla poikkitieteellinen Cruise and Ferry —
opintokokonaisuus (ENG, BlZ, ARTS) tulevaisuuden
tuotekehittajien koulutukseen
(teollisuusohjausryhma)

Kansainvaliset N5T-ohjelma muita erikoisaloja
varten (Aalto, CTH, DTU, KTH, NTNU):

Nordic master in maritime engineering: small craft,
ship operations, ocean structures, ship design

Cold climate engineering: land, space and sea

Pyritdén vastaamaan teollisuuden erilaisiin tarpeisiin
yhteistydn kautta

* Tohtoritaso (Aalto-yliopisto)

Sovelletun mekaniikan osana
Tutkijakoulut, Suomen akatemia, FIMECC, EU,...

Seuraavan sukupolven suunnittelijat teollisuuteen ja
opettajat

35

30

25

20

15

10

1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
¥ New Students In Conceptual Design Course HM.Sc. LSc. "D.Sc

A

Aalto University
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Esimerkki suomalaisesta

huippututkimusalasta: I_Q
LRF-Research Center: Arctic shipping

and operations

Aim and budget of the new Center

*  Holistic treatment of the design relevant ‘ o _
features of ships and shipping and their ¥ Professor Pentti Kujala / Aalto Univ.
identification to ensure safe arctic operations
and transport

. Funding for 5 years, 2013-2018, 2.5 Meuro

. Funding enables 8 doctor thesis

. 1st center of Excellence by LRF in Scandinavia
. The only center related to Artic activities

Lioyd’s Register
Foundation

Key personell:

Professor Jukka Tuhkuri / Aalto Univ.
Numerical ice load modeling

Professor Bernt Leira / NTNU -
Probablistic ice load modeling . ? '

== Professor Séren Ehlers / TUHH
Modeling of structure-ice
interaction

Professor Brian Veitch / Memorial
Safety and risk modeling &

' Professor Faisal Khan / Memorial
v Safety and risk modeling

Professor Sakari Kuikka / =
Helsinki University
Modeling of environmental effects

School of Engineering MEMORIA :m:::lmnlf':t'\'lt'l‘::'l‘:' Tuchnische LIWSTES! HIMBLE-HarbeTg
UNIVERSITY

A Aalto Llﬂi*'mre'..-rsit.g,.ir NTNU TUHH ‘


http://www.aalto.fi/en/
http://www.aalto.fi/en/

Cruise and Ferry: yhteistyo0 teollisuuden
kanssa opetuksessa

Matkustajalaivasuunnittelun uranuurtajan opit (K. Levander)

THE. ONLY THING TD LIMIT A HUMAN BT Yok /MAGINATION /5 L/IMITED
CREATIVITY /5 YOUR [IMAEINATION 70 THE TECHNOLOGY YOU ANOW
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...useita diplomitdita 90-luvulla
kehitystydhon liittyen

Aalto University
School of Engineering
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Cruise and Ferry: esimerkkeja motivoitujen
opiskelijoiden nakemyksista tulevaisuudesta
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Interlinked M.Sc. Theses
(Kolmen kopla)

«Advanced learning process in
naturally multidisciplinary
environment

*High level applied research
between technology, design &
~economy in passenger ship
context

A Aalto University
School of Engineer

«Awards winning joint Master

thacec nroiect (2010 201 )




Business world dynamic, but wordclass
competence Is the only permanent success

factor

Arctech Helsinki

/ NAPA RMC, Rauma
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Alumnit
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