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Types of Fuel
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Shipping Emissions

CO, [g / tons-kilometer]
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Global Sulphur Cap 2020 GHG Target 2050
... the decision to implement a ... to reduce the total annual GHG
global sulphur limit of 0.50% m/m emissions by at least 50% by 2050
(mass/mass) in 2020 ... compared to 2008 ...
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Development of Transportation LGC

Worldwide transport [Billion tons-kilometer]
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“Green” Hydrogen and SynFuels
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Electrolysis efficiency 4.5 kWh/Nm? (average during operation). H, throughput: 150 MW electrolysis scale, 3500 EOH. H, loss: 1%.
Auxiliary power consumption dependent on synthesis. Synthesis efficiency dependent on synthesis (thermodynamic limit as reference)

Source:Siemens Corporate Technology, Alexander Tremel: ATZ Automotive Konference, Baden Baden Feb. 2017




“Emission-free* Ship Propulsion

Renewable methanol and onboard pre-combustion CCS

Renewable methanol and post-combustion CCS

Renewable LNG and post-combustion CCS
Replacing HFO by fossil LNG
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This project has received funding from the European
Union’s Horizon 2020 research and innovation programme
under grant agreement No 768945
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“Emission-free* Ship Propulsion LGC
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This project has received funding from the European
Union’s Horizon 2020 research and innovation programme
under grant agreement No 768945
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“Emission-free* Ship Propulsion LGC

3 Evaluation Comments:

excellent. The project will improve and
employ technologies not yet applied to
shipping and potentially eliminate the
sulphur and CO, emissions. ...”

s j: “.. The extent to which the proposed
g work goes beyond the state of the art
Methanol is excellent. The current state-of-the-
el =t e B T e R art is very well established and
A s E""austGaSE advances from each component of the
: . system are identified ...
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This project has received funding from the European
Union’s Horizon 2020 research and innovation programme
under grant agreement No 768945
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“Emission-free* Ship Propulsion
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KONTAKT:

Ao.Univ.-Prof. Dipl.-Ing. Dr. Andreas Wimmer * Geschéaftsfuhrer und wissenschaftlicher Leiter « Email: andreas.wimmer@|lec.tugraz.at
LEC GmbH ¢ Inffeldgasse 19 * A-8010 Graz, Osterreich ¢ Tel.: +43 (316) 873-30101 * Fax: +43 (316) 873-30102 * www.lec.at
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Das K1-Kompetenzzentrum LEC wird im Rahmen von COMET - Competence Centers for Excellent Technologies durch BMVIT, BMWFW sowie die Lander Steiermark, Tirol und Wien
gefordert. Das Programm COMET wird durch die FFG abgewickelt. « All information contained in this document is the property of LEC GmbH.



