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Executive Summary

The Deliverable Report D4.5: "Green and Low Emission Propulsion Concepts," is a comprehensive
document that covers various aspects of sustainable waterborne transport. The report comprises the
following information:

The first section provides background information, outlines the objectives and system boundaries,
explains the linkage to other work packages, and gives a global perspective on waterborne transport.
The section regulatory development discusses the International Maritime Organization’s (IMO) revised
Strategy on Reduction of GHG Emissions from Ships [1], energy efficiency and carbon intensity in
shipping, including EEXI and Cll, and special regulations of the European Union.

The third section analyses the possibilities to deploy low and renewable marine fuels, based on DNV’s
Maritime Forecast to 2050 [2] it assesses various solutions to decarbonize shipping and reviews the
status of fuel technology transition. Also, fossil carbon-neutral and carbon-free fuels, production
pathways, hydrogen, e-fuels, and the assessment of greenhouse gas and air pollution emissions are
evaluated. The section provides an overview of well-to-wake (WtW) emissions in marine fuels,
addresses air pollution in alternative fuel assessment, and describes various fuels including their
energy density, ammonia, LNG, methanol, hydrogen, and biofuels. Further electrical energy storage
systems and battery characteristics are discussed in detail.

The fourth section analyses feasible green and low propulsion technologies. This covers combustion-
motor-mechanical propulsion, fully electric-driven propulsion concepts, hybrid-electric-driven
propulsion concepts, and propulsive organs like azimuth thrusters and controllable pitch propelled.
This analysis as well as the use case scenarios provide the foundation for the propulsion concepts of
the developed AEGIS vessel concepts. It comprises detailed information for the propulsion concepts of
the various developed vessel types categorized as UC-A, UC-B, and UC-C vessels.

The report concludes with interpretation of results, an evaluation of the advantages and challenges of
different propulsion systems, developments and research needs, a summary of key findings and
recommendations, and overall conclusions.

The project led to the successful conceptualization and development of the following vessel types
and their corresponding propulsion systems, see Table 1:
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Table 1: Overview of AEGIS vessels specifications

L

Main
Propeller, | Service
Vessel Type Capacit Propulsion Engine Battery Capacit
L SR . = ER diameter | Speed
Output
UC-A Hybrid propulsion; Dual fuel Single
Mm/vV, (Methanol/MGO) 500 kWh in a 10 | screw, CPP,
Mother 1096 TEU 12,000 kw Rk 16 kn
oTCcV combustion engine (MAN ft. container 5200 mm
Vessel .
V32/44CR) diameter
Podded
UC-A 100 Fully electric (t Electri !
Daughter Electric 106 TEU Tvbe: Schottel EcoPeller SR,E (four 2,820 pitch, 8 kn
g oCTV ype: kWh/module) 1300 mm
Vessel 150) K
diameter
Podded,
UC-A 60 . , oace
TEU Fully Fully electric (two Electric Total 11,260 kWh fixed
Electric 56 TEU Driven Azimuth Thruster: (four 2,820 pitch, 8 kn
Daughter
OCTV Schottel EcoPeller SRE 150) kWh/module) 1200 mm
Vessel R
diameter
UC-B Fully Podded,
CEMT Electric | 69 trailers, Fully electric (two Electric 15,840 kWh fixed
Class VI IwWw 966 lane Driven Azimuth Thruster: (three 5,280 pitch, 8 kn
Vessel RoRo, meters Schottel EcoPeller SRE 150) kWh/module) 2500 mm
Class VI diameter
UC-B Fully Podded,
CEMT Electric | 21 trailers, | Fully electric (two Electric 8,450 kWh (three fixed
Class IV IWw 357 lane Driven Azimuth Thruster: 2,820 kWh pitch, 6 kn
Vessel RoRo, meters Schottel EcoPeller SRE 90) modules) 1700 mm
Class IV diameter
UC-B Fully Podded,
CEMT Electric | 10 trailers, Fully electric (two Electric 5,630 kWh (two fixed
Class Il IWW 140 lane Driven Azimuth Thruster: 2,820 kWh pitch, 6 kn
RoRo, meters Schottel EcoPeller SRE 90) modules) 1200 mm
Vessel .
Class Il diameter
Podded,
uc-c 55 trailers, | Hybrid propulsion; two dual fixed
RoRo | M/V SSS » | RYPrid propulsion; twa 4,500 kW :
Methano RoRo 730 lane fuel combustion engines each - pitch, 16 kn
meters (Wartsila 9L34DF) 2300 mm
| Vessel K
diameter
UC-C Podded,
RoRo Fully 50 trailers, | Fully electric (two Electric Total 26,400 kWh fixed
Electric Electric 730 lane Driven Azimuth Thruster: (5x5,280 pitch, 12 kn
Vessel SSS RoRo meters Schottel EcoPeller SRE 360) kWh/module) 2300 mm
diameter
Podded,
uc-c M/v 4250 DWT; | Hybrid propulsion; Dual fuel fixed
Shallow | Shallow | 3,800 tons (Methanol/MGO) 3.480 kW itch 12 kn
Water Water bulk; 156 combustion engine ’ prtch,
T 1500 mm
Coaster | Coaster TEU (Wartsila 6L32DF) .
diameter




