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Der Weg zu klimaneutraler Schifffahrt...
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Der Weg zu klimaneutraler Schifffahrt...
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Der Weg zu klimaneutraler Schifffahrt...
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‘Optionen

Slow Steaming = Efficiency. = Carbon Neutral Fuels = Direct Renewables

Direct Renewables:
Wind (Sun)

Slow Steaming
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Carbon Neutral Fuels Efficiency
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Case Study — Wind assisted Island Supply Vessel

Low Carbon Sea Transport —

International Climate Initiative.(IKl). Marshall Islands
(BMUV/GIZ)
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Analysis - Trading Area-Marshall Islands

* Very remote trading area
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Transitioning to Low Carbon Sea Transport

Technical and Operational Options Catalog

Proposal for Technical and Operational Options Sh|p SpEEd: 7'0 knots Sh|p SpEEd: 9'5 knots
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Figure 13: Saving potential from wind propulision technologies and regular hull cleaning
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Project background

* Budget 2.9 million euros

* Project period: 01.01.2023 — 30.06.2025

Auxiliary wind propulsion Primary machine propulsion

RASANT Primary wind propulsion Auxiliary machine propul
B0 S fraunhofer
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Main project goals |

1. Marketable ship concept with up’scaling potential

2. Cost-effective, self-sufficient. shlp operatlon by maX|m|smg the main
wind propulsion '

3. Network building for cllmate neutral wmd based sh|p propulsmn

concepts

NACHHALTIGE/R

KONSUM
UND PRODUKTION

MASSNAHMEN ZUM
13 KLIMASCHUTZ

INDUSTRIE, INNOVATION
UND INFRASTRUKTUR

o0 B &

University of Applied Sciences

HOCHSCHULE ~ Fraunhofer

© 2021 Fraunhofer Arbeitsgruppe Nachhaltige Maritime Mobilitat EMDEN-LEER IWES



Work in progress

* Ship design study: 13k tdw sail MPC (in
collaboration with Rord Braren Shipping
Company)

* Awarded to Technolog Services GmbH and
Detlev Loll Ingenieurbtiro GmbH

)

—
= _amJECHNOLOG
Detlev Loll Ingenieurbiiro GmbH v

© 2021 Fraunhofer Arbeitsgruppe Nachhaltige Maritime Mobilitat

HOCHSCHULE
EMDEN-LEER

_—
~ Fraunhofer
IWES



Harbor mode

Flettner rotor on
starboard side:
port side for docking

of the ship, fre access to hold
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Downwind Upwind
Efficiency NVH
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In-House development of propulsion performance

comparison tools

Key performance indicator evaluation scheme

Category A AMP Stand-alone”
Code Unit [
KPI-A01 Number of required energy conversions
. . KPI-A02 Number of required system components
Configuration Of The Propulsion System
KPI-AO3 Technology readyness level
KPI-A04 Rated Efficiency of power classes
KPI-A0S £ CO:/kWh | Specific CO2-Emissions
Topology
KPI-A06 m¥kWh  Specific Space requirement energy storage system
Lavour scitians Companeets
KPI:
a
= Code Unit KPI
Fuel Supply - Pl kpi-B01 kg COy/  EEDI
Fust Ty Fust Tunk Copacity KPl- tsm
Kkt KP —
Catqorv (o AMP & Ship & Route
ko1 KPH -
Dimensioning Code Unit KPI
o KPH
e FTOWTH Power KPI-CO1 % Overall tank-to-shaft efficiency
KPI-|
KPI-C02 % Energy saving potential
ey Eapacity ot P KPI-|
KPI-C03 % CO.-Saving Tank-to-wake to conventional system
KPI-|
o PLCO % NO,-Saving Tank-to-wake to conventional syster
ol
- KPI-CO5 % S$Ox-Saving Tank-to-wake to conventional system
KPI-C06 % CO.-Saving Well-to-wake to conventional system
KPI-CO7 € Annual operating costs of total system
KPI-C08 % Development of energy carrier and emission prices
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over ship's lifetime

Route simulation tool Simship
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Impact of sail

Conventional route
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‘ Wind optimized routing has to be adopted to exploit the full potential of wind propulsion technology
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Outlook

* Wind assisted Hybrid-Ships available and economic viable (25% short term)
* Saving Potential of Wind Ships >25% >50% >75% ??

Many different concepts of sail technology for commercial ships
R&D methods for planning and building and operating Wind assisted Ships
Maritime Industry is interested

Political instruments as incenti_\!es for low carbon ships and penalties on high carbon

—> Preparedness/Willingness of Societies for Transformation ?
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