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L’ ATENA - “Associazione Italiana di Tecnica Navale”
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Obiettivi di ATENA: e R 3 3
> Diffondere la cultura marinara
» Operare con impegno in una dimensione Europea nel
settore del cluster navale e marittimo
» Promuovere il progresso scientifico e tecnico:
- Costruzioni Navali
- Esercizio e la conduzione delle navi
- Metodi di protezione delllambiente marino
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Accordi in atto o in via di finalizzazione

Corpo del Genio della Marina

Comando Generale del Corpo delle Capitanerie di Porto
MIT: Direzione Trasporto Marittimo e acque interne
Ministero dellAmbiente

I.I.S. De Pinedo - Colonna

Ministero dell’Istruzione Universita e Ricerca

Dipartimento di Ingegneria dell’Universita Roma 3



Fattori di evoluzione delle Unita navali:

IMO - the International Maritime Organization - is the United Nations specialized agency with
responsibility for the safety and security of shipping and the prevention of marine and atmospheric
pollution by ships. IMO's work supports the UN SDGs.

» Rispetto delle Normative IMO:

IMO measures cover all aspects of international shipping — including ship design, construction,
equipment, manning, operation and disposal — to ensure that this vital sector for remains safe,
environmentally sound, energy efficient and secure.

* Emissioni e impatto sull’ecosistema marino
* Safety e Security

» Economicita di costruzione
» Economicita di gestione

> Economicita di dismissione

» Adeguamento a nuovi carichi paganti (equivalente allammodenamento del
Sistema di Combattimento per le Unita militari)

» Peculiare del settore Cruise: introdurre sempre nuove attrazioni per
catturare nuova clientela



Figure 1.2. International seaborne trade, selected years

(Millions of tons loaded)
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Sources: Review of Maritime Transport, various issues. For 2006-2016, the breakdown by cargo type is based on data from Clarksons
Research, Shipping Review and Outlook and Seaborne Trade Monitor, various issues.
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Impianti di de-solforazione dei fumi

FUEL SWITCH
Switch to low sulphur fuel in
SECA.

CHANGE TO MGO
Run full time on Marine Gas Oil
(MGO).

CONVERT TO LNG

% . Convert engines to run on gas

(LNG).

USE SCRUBBERS

~ Install an exhaust gas
1 cleaning system (scrubber).

Scrubber

L P
-~
L3

High operating cost in SECA
® Fuel change over procedures
% Lube oil TBN management

Fuel availability?

»« High operating cost
. Future availability?

Fe

T S o
. Convenient
* No change over

4 T .p-" RN g
. Asolution which also reduces # Investment cost
- NO, and particulates LNG availability

“

‘,-!"‘.' = . e
+ Works with high S HFO
Lowest total lifecycle cost
Use everywhere
Easy operation

ROI depends on fuel oil price & .-
difference between low S fuel =
oil and high S HFO

e

WARTSILA

Fonte: Presentazione Wartsila - Hamworthy, agosto 2012
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| M O Liquified Natural Gas - LNG

Sapphire Blue — LNG installation

A Rolls-Royce

© 2014 Rolls-Royce plc Finn Arne Rognstad

L — R

Fonte: Presentazione fatta al "Naples Shipping Week”, giugno 2014
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Open Loop EGCS: Main Systems | MO
Components

T €@ SW Pump & VFD

@ SW Filter

& DeSOx Tower

@) Static Mixer

@ Dilution Pump
& VFD

w|




About 200 confirmed projects for scrubbers (cumulative)

ContainersOthers

Gas Carriers
Tankers
Bulk

Cruise ships
* Hybrid loop, multi stream popular for Baltic

« Open loop, single stream very popular for .

Ferries
DuPont ®
Sustainable Solutions BE LCO
CLEA" TECHNOLOG'ES Copyright © 2014. E. |. du Pont de Nemours and Company. All rights reserved. The DuPont Oval Logo, DuPont™ The Miracles of Science™ and

all products denoted with a ® or ™ are trademarks or registered trademarks of E. |. du Pont de Nemours and Company or its affiliates.




[ M O Acqua di zavorra
(Ballast Water - BW)

LO SHIPPING SPOSTA LK M’ERT’S‘I!!""“”"‘de

Fonte: Universita Genova, settembre 2012
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| M O Acqua di zavorra
(Ballast Water - BW)

MA CONNETTE ANCHE TRA DI LORO
DIVERSI ECOSISTEMI

Fonte: Universita Genova, settembre 2012
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Acqua di zavorra - IMO

> IMO BWM Convention del 2004

>« Entrera in vigore quando i due criteri seguenti saranno soddisfatti:

* 30 stati
* 35% della portata lorda mondiale

2 OPZIONI:

Cambiare ’acqua di zavorra

Trattare I’acqua di zavorra
(REGULATION D1) (REGULATION D2)
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Safety

» MARIEC Fire Detection System

Main characteristics:

Addressable system
SRtP Compliant
Complete range of detectors

R SN

Possible extension to external
elements (Fire Doors, Hi-Fog)

\

Colour Graphic User Interface
on Central Units

v Full integration with SMCS

v Complete HW and SW
internal development (MD2 &
ASIC).

May 2014 10
I ————————————————————————
Fonte: Ditta MARTEC 14




Safety
GAP Views

> Deck/FZ
view

> Single view

> Damage
View

> Multi-Deck
View

> Global View

T ——

Fonte: Ditta MARTEC 15




Safety
Safety Monitoring and Control System

CCTV Images

> Acquisition of images
from Video matrixes

> Digitalization and
distribution to
workstations

> Direct acquisition
from DVR and IP
cameras

> Link to fire alarms

> Possibility to control
camera

May 2014 52

Fonte: Ditta MARTEC 16



Safety
Decision Support System

Kill Card

May 2014 66

Fonte: Ditta MARTEC 17



Safety

People Tracking System

Information displayed on SMCS for CO2 room monitoring

1. One Icon in monitored Room
showing how many people are
detected in the room

2. Icon properties show the list of u;v_-rﬁ-w"%_
detected people HRNE RSV

3. Following alarms can be
shown through SMCS:

1. Not working reader

2. Not working antenna

3. Tag battery is going out of
charge

4. Unregistered TAG
detected

- ]
Fon!e: Bltta MARTEC 18



Progettazione  Direttive IMO
(MEPC: Maritime Environmental Protection
Committee)

Nel Luglio 2011, e nel corso della riunione
MEPC 62, i paesi hanno concordato di
adottare emendamenti al MARPOL Annex VI,

che prevedono I'implementazione di:

A.Enerqy Efficiency Design Index (EEDI),
obbligatorio per le nuove navi

B.Ship Enerqy Efficiency Management Plan
(SEEMP), per tutte le navi

Si tratta del primo accordo di valore legale tra |
paesi dopo il “Protocollo di Kyoto”, firmato tra

180 paesi I'11 dicembre 1997.
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Progettazione

Progettare una nave piu efficiente

 Aspetti da considerare:
|
‘ 1. ldrodinamica, layout e strutture
f

2. Propulsione

| 3. Apparecchiature

20



l[drodinamica

The Interceptor is a metal plate that is fitted vertically to the transom of a ship, covering most of the breadth of . ) N y . e y

the transon?.)This s be:ds dhie flow over the aﬁ-b: by of thsabip downwarl;s, creaﬁngg a similar lift effect a3 A ducldal.l is basnca.lly a lengthening of the aft ship. It is usually 53-6 meter l(.)x}g. The basic idea 1s. to lengthen
a conventional trim wedge due to the high pressure area behind the propellers. The interceptor has proved to be the effective waterline and make the wetted transom smaller. This has a positive effect on the resistance of the
more effective than a conventional trim wedge in some cases, but so far it has been used only in cruise vessels ship. In some cases the best results are achieved when a ducktail is used together with an interceptor.

and RoRos. An interceptor is cheaper to retrofit than a trim wedge.

4-10% lower propulsion power demand. Corresponding improvement of 3-7% in total energy
1-5% lower propulsion power demand. Corresponding improvement of up to 4% in total energy consumption for a typical ferry.
demand for a typical ferry.

Fonte: documento Wartsila
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Idrodinamica

Powered by ..

ARTSILA
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Counter rotating propellers consist of a pair of propellers behind each other that rotate in opposite directions.
The aft propeller recovers some of the rotational energy in the slipstream from the forward propeller. The
propeller couple also gives lower propeller loading than for a single propeller resulting in better efficiency.

—_—

-
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Fonte: docﬂmento Wartsila 22



Idrodinamica

Winglets are known from the aircraft industry. The design of special tip shapes can now be based on
computational fluid dynamic calculations which will improve propeller efficiency.

Improved propeller efficiency of up to 4%.

e —— T

Fonte: documento Wartsila
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Apparato motore  propylsione ibrida e full electric

- La propulsione
full electric ha
solo motori
generatori

- Entrambi le
soluzioni
garantiscono un
notevole
vantaggio
rispetto alla
propulsione
meccanica in
termini di
flessibilita
d'impiego

Hybrid electro-mechanical e

24



Apparato motoreé . propylsione ibrida e full electric - POD

Maggiore
efficienza
idrodinamica per:

- Mminore
resistenza di
carena

- maggiore
efficienza
propulsiva per il
flusso “meno
disturbato”




Apparato motore
PP Fuel cells

Schema di funzionamento

Electric Current

=

Fuel In  |& I AirIn
= |4 e =
e b H,0

' H+ e-

T |k
NG
Excess I: Uéaauss:sd
Fuel H,O0| Out
<= =
Anode/ | \Cathode

Electrolyte



Apparato motore Fuel cells

U212: é il piu moderno sommergibile della MMI, costruito da Fincantieri
in collaborazione con HDW (Germania)



Dimensioni

A larger ship will in most cases offer greater transport efficiency — “Efficiency of Scale” effect. A larger ship
can transport more cargo at the same speed with less power per cargo unit. Limitations may be met in port
handling.

Regression analysis of recently built ships show that a 10% larger ship will give about 4-5% higher
transport efficiency.

S —————————  ——— ]
Fonte: documento Wartsila
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Vision of the Future Ship Remote Control

' Unmanned
WHR Wind Power
BIG DATA
LNG
No ballast
Advanced hull coatings and/or air
Energy storage lubrication
LV trailens t\ e Clean and lean design

Energy management and
optimisation

Hybrids
Automatic mooring
Machinery health monitoring &
predictive maintenance

PM RIM thrusters

7] Rolls-Royce

© 2014 Rolls-Royce plc Finn Arne Rognstad

Fonte: Presentazione fatta al” Naples Shipping Week”, giugno 2014
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Gestione  Controllo e ottimizzazione assetto (TRIM)

=¥) CETENA

Confitarma — 04 dec 2012

AD HOC SENSORS:

———————— /
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. ¥ '
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» N°3 high precision inclinometer are installed to accurately
measure dynamic trim

» Inclinometers are calibrated on board through drought marks

reading a FINCANTIERI cowpany

Fonte: Presentazione CETENA a Confitarma, 4.12.2012
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Gestione  controllo e ottimizzazione assetto (TRIM)

r‘J SEHTRS PER B0s ST Confitarma — 04 dec 2012
Savings x Trim [last 20 voyages]
€25000
€20 000 ”\/\
RPN |
/ Possible
- :
savings for
€ 10000
\‘ groups of 20
i e / voyages.
€ 0 T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
2222233538888 33338888 s8EiiE
AT I
5§88 EFpeEsg83§§80c22e885%8

Possible savings are reduced as time goes on due to the fact that the
ship started adopting optimum trim strategy. If the trend continues,
results on bunker delivery notes are expected.

a FINCANTIERI company

Fonte: Presentazione CETENA a Confitarma, 4.12.2012
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Gestione

Evoluzione dei criteri di manutenzione
verso il CBM

32



Gestione
Algoritmi del CBM

- Individuazione dei campi di funzionamento riferiti ad
un certo parametro (o ad una certa condizione)

- Posizionamento dei dati del parametro (o della
condizione) rispetto ai campi di funzionamento

. Andamento di un parametro (condizione di funzionamento) nel tempo Strategia CBM
9 necessaria
7 Pianificazioneed §&
Area di danneggiamento Esecuzione della g
Manutenzione 5
X »Z 2
-~
5 4 TREND g 2 se opportuno
-~
-7 Monitoraggio @ obbligatorio
4 - Area di deterioramento e dell'Operatore g
3 4 8
B
©
2 1 o
. . 3
Area di sicurezza Monitoraggio <
4 Automatico 2
(=]
0 T T T T T r  Tempo = | non necessario
magq qiu lug set ott nov
T — —
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Gestione

CBM - Costa Pacifica system layout

Motors Pumps Fans Compressors

Vibration

Sensors

Engine
l:: e b e 0 e § a5 it 1 g @ — :l_ e S e 4 e . i Ny S D G o =
| — = = — i
' !
. : : |
| Process Control System [
i |
@ Data Import & Expont Y '
I ~ |
I - %\ﬁl Condmaster Nova I
i 3 | (CMS Software) I
: e Optical HUB CNS Computer d: :

L e——

Fonte: Presentazione della Costa Crociere a La Spezia, il 14 maggio 2014
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ASSOCIAZIONE ITALIANA R ef I tt I n g
DI TECNICA NAVALE

DESIGN CONSIDERATIONS
ON BULK CARRIERS INTO CEMENT CARRIERS CONVERSION

S
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Studio Tecnico Navale “Moroso - Starita”
ATENA Roma, 17/10/2017




Reiitting omparison Before/After the Conversion - GA

LAOACING PHEUNATIC
HOFPER 12" LLanlHG 12




Refitting Midship Section - Holds




Refitting




Refitting Void Under Holds
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2o g ntact Stability — GZ Diagram

BEFORE THE CONVERSION AFTER THE CONVERSION

Righting Arms ws_. Heel Righting Arms vs. Heel

Humal g b | Ceogg rives | Heel angle (Degrees)
il 100 2008 S0i0e 4008 5000s Bl s .0s 10.0p 20.0p 30.0p 40.0p 50.0p 60.0p
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Rightimg Arm———¢
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R Areg—-———-———— -+
Equiliorium O
GMt——0
Flood Pt--————— —=7
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Limit Report Limit Report

Limit Min/Max Limit Min/Max
(1) GM at Equilibrium >0.150 m (1) GM at Equilibrium >0.150 m

(2) Area from 0.00 deg to 30.00 >0.0550 m-R (2) Area from 0.00 deg to 30.00 >0.0550 m-R
(3) Area from 0.00 deg to 40.00 or Flood >0.0900 m-R (3) Area from 0.00 deg to 40.00 or Flood >0.0900 m-R
(4) Area from 30.00 deg to 40.00 or Flood >0.0300 m-R N (4) Area from 30.00 deg to 40.00 or Flood >0.0300 m-R
(5) Righting Arm at 30.00 deg >0.200 m (5) Righting Arm at 30.00 deg >0.200 m
(6) Angle from 0.00 deg to MaxRA >25.00 deg (6) Angle from 0.00 deg to MaxRA >25.00 deg




Cruise
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Cruise







Cruise
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