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GL R&D study for 2030 feeder vessel 

Published in HIPER 2012 
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Ferry connection Puttgarden – Rødby today 

• 4 double-end ferries 

• depart every 30 min 

• short time in port 

• 15 – 18kn  (21 kn) speed 

Hamburg 
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Fast ports save fuel 

• both terminals tailored to ferry operation 

• operator knows exactly power penalties of extra speed 

• time saved in port means less fuel consumed 
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Conventional ferries now in operation 

Length:    143.0m 

Breadth:    26.0m 

GRT:       15187 

 

http://www.vesseltracker.com/de/ShipPhotos/613261-DEUTSCHLAND-613261.html
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Business environment changes 

Discussed:    

Fehmarn Belt fixed link 

(first bridge, now tunnel favoured) 

Ferry crossing in ECA zone 

• SOx reduced by 90% 

• NOx reduced by 75% 
2015 2016 2017 

? 

http://momentum-magazin.de/de/files/2012/10/Tunnelquerschnitt.jpg
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Zero Emission Concept – Targets 

Clear & simple targets: 

 

Zero emissions for  

• CO2 

• NOx 

• SOx 
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Average sulphur content in 1 ton of heavy fuel oil: 

 worldwide:   24kg  

 baltic sea up to 2015:  10kg 

 baltic sea from 2015:  1kg 

 

Upon burning of 1 ton heavy fuel following emissions are formed: 

 CO2:   3110kg 

 SOX:   50kg 

 NOX:   55kg  

Emissions from ships as a background 
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Implementation Roadmap 

Radical new design needed: 

 

• new energy source 

• new energy storage 

• new energy converter 

• reduced consumption 
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Zero Emission – From Idea to Design 

Chosen concept 

Energy 

source 

Wind 

Energy 

Storage 

Hydrogen 

Energy 

Converter 

Fuel cell & Battery 

Reduced   

Consumption 

• optimized schedule 

• optimized hull 

• new propulsors 

• many small details 

http://www.google.de/imgres?imgurl=http://pagewizz.com/static/uploads/de/module/image/2011/07/31/2011-07-31_16-02-31_814.622x621.jpg&imgrefurl=http://pagewizz.com/was-sind-molekuele/&usg=__gciqeHGKmlkdz5-BptEeQYX-vF0=&h=414&w=622&sz=53&hl=de&start=31&zoom=1&tbnid=d_cBWeusj3MTcM:&tbnh=91&tbnw=136&ei=d8OwT-aqDYL5sgbNpfyMBA&prev=/search%3Fq%3DH2%2Bmolek%25C3%25BCle%26start%3D21%26hl%3Dde%26sa%3DN%26gbv%3D2%26tbm%3Disch&itbs=1
http://www.google.de/imgres?imgurl=http://www.gida.de/testcenter/chemie/chem-dvd001/jpg/H2.jpg&imgrefurl=http://www.gida.de/testcenter/chemie/chem-dvd001/aufgabe_07.htm&usg=__6SSO_Wu9kHiUqh-D-zGrr5m3igQ=&h=164&w=250&sz=8&hl=de&start=28&zoom=1&tbnid=jz4tBLHMarB4RM:&tbnh=73&tbnw=111&ei=d8OwT-aqDYL5sgbNpfyMBA&prev=/search%3Fq%3DH2%2Bmolek%25C3%25BCle%26start%3D21%26hl%3Dde%26sa%3DN%26gbv%3D2%26tbm%3Disch&itbs=1
http://www.google.de/imgres?imgurl=http://reenergy.lt-i.com/images/scaled/windenergie_180x253.jpg&imgrefurl=http://reenergy.lt-i.com/&usg=__KF-MFuHyjgtzYP52KwftEDHVbL8=&h=253&w=180&sz=9&hl=de&start=5&zoom=1&tbnid=7A6wUaEqswpPfM:&tbnh=111&tbnw=79&ei=y8OwT4T_HYfXtAbZ8qmnBA&prev=/search%3Fq%3Dwindenergie%26hl%3Dde%26gbv%3D2%26tbm%3Disch&itbs=1
http://www.google.de/imgres?imgurl=http://www.lampertz.com/html/img/content_head/brennstoffzelle.jpg&imgrefurl=http://www.lampertz.com/html/default.asp%3Fsite%3D1_8_73&usg=__uQaA59niFq4HSQEbfVzYNSY_1lo=&h=387&w=402&sz=63&hl=de&start=7&zoom=1&tbnid=VAw9RCTCs-z_ZM:&tbnh=119&tbnw=124&ei=KMSwT9bKNKqI4gS18MyYCQ&prev=/search%3Fq%3DBrennstoffzelle%26hl%3Dde%26sa%3DN%26gbv%3D2%26tbm%3Disch&itbs=1
http://www.google.de/imgres?imgurl=http://www.batteriepool.de/images/product_images/original_images/51422_0.jpg&imgrefurl=http://www.preisvergleich.eu/suche370443.html&usg=__X0zwjnICzCtfhqhBU12I4nOTRlU=&h=2598&w=3186&sz=547&hl=de&start=20&zoom=1&tbnid=obp0wbyOWPQwAM:&tbnh=122&tbnw=150&ei=ScSwT-qiEajg4QScvLHCCQ&prev=/search%3Fq%3DBatterie%26hl%3Dde%26gbv%3D2%26tbm%3Disch&itbs=1
http://www.google.de/imgres?imgurl=http://www.heizungsfinder.de/images/oelheizung/oelheizung-verbrauch.jpg&imgrefurl=http://www.heizungsfinder.de/oelheizung/verbrauch&usg=__JVrb3k77UmY9NJ5PWFqAq_Fl3Yw=&h=225&w=300&sz=183&hl=de&start=24&zoom=1&tbnid=7TtWSlf7ai2HpM:&tbnh=87&tbnw=116&ei=GciwT7WrFc_S4QTosoiVCQ&prev=/search%3Fq%3DVerbrauch%26start%3D21%26hl%3Dde%26sa%3DN%26gbv%3D2%26tbm%3Disch&itbs=1
http://www.google.de/imgres?imgurl=http://www.schulbus.net/records/20050701roderhoefe/fahrplan.jpg&imgrefurl=http://www.schulbus.net/records/20050701roderhoefe/20050701roderhoefe.htm&usg=__3lah0er63rfcBgaasNusNvL2Y0M=&h=667&w=500&sz=56&hl=de&start=1&zoom=1&tbnid=nDlNpn0UEg6_hM:&tbnh=138&tbnw=103&ei=isiwT8rIC-bl4QS8xtToCQ&prev=/search%3Fq%3D%25C2%25B4Fahrplan%26hl%3Dde%26gbv%3D2%26tbm%3Disch&itbs=1
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Wind energy involves many losses 
2100MWh wind energy 

105MWh grid losses 

700MWh electrolysis 

233MWh reliquifaction  

21MWh transport  

1033MWh LH2  

100% 

5% 

33% 

11% 

1% 
49% 
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Batteries supplement fuel cells 

Energy converter / Energy balance 
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Reduce energy requirements 

hull optimization sophisticated 

insulation 

energy 

efficient 

consumers 

optimized schedule 

to reduce fuel 

consumption 

http://www.google.de/imgres?imgurl=http://www.haustechnik-express.de/images/RRISO130.jpg&imgrefurl=http://www.preisroboter.de/n/isolierung%2Bmineralwolle%2Bindex%253Aall.html&usg=__wBEjwh5twBUV2bjr9jMXSdStJ2s=&h=540&w=600&sz=33&hl=de&start=11&zoom=1&tbnid=1Bk8AUBaLzGGcM:&tbnh=122&tbnw=135&ei=x-iwT4e4NNHmtQam_J2LBA&prev=/search%3Fq%3DIsolierung%26hl%3Dde%26gbv%3D2%26tbm%3Disch&itbs=1
http://www.google.de/imgres?imgurl=http://www.newscenter.philips.com/pwc_nc/main/shared/assets/at/Downloadablefile/presse/21_04_2010/12_60W_LED_Lamp_on_Philips.jpg&imgrefurl=http://www.newscenter.philips.com/at_de/standard/about/news/press/licht/neue_led_lampen.wpd&usg=__Up8BMzNyyV_l-N8qDLyVbb3UTlA=&h=2362&w=1548&sz=1086&hl=de&start=33&zoom=1&tbnid=aTBPw6L3kcoUzM:&tbnh=150&tbnw=98&ei=KemwT7HEK8n5sgbu5JC0BA&prev=/search%3Fq%3DLED%26start%3D21%26hl%3Dde%26sa%3DN%26gbv%3D2%26tbm%3Disch&itbs=1
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Conceptual design developed by FutureShip 

1500 passengers 

18.5 knots 

2.200 lane meters 

 

140 m³ H2 tanks 

8300 kW fuel cells  

2400 kWh batteries 

4 x 3 MW Pods 

 

Energy per transit 

16.0 kn = 15.95 GJ 

18.5 kn = 18.83 GJ 
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Zero Emission Scandlines Ferry 

Batteries 

Fuel cells 

H2 tanks 

Flettner rotors 

Pods 
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Before – After 

Ø consumption / emissions today 

per transit: 

0.95 t heavy fuel oil 

2.96 t CO2 

0.03 t SOX 

0.05 t NOX 

Ø consumption / emissions tomorrow 

per transit: 

0.00 t heavy fuel oil 

0.00 t CO2 

0.00 t SOX 

0.00 t NOX 

http://www.vesseltracker.com/de/ShipPhotos/613261-DEUTSCHLAND-613261.html


…to show that real life just has to be scaled up 

A H2 bunker station for 

busses and cars in central 

Hamburg. 
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Batteries have started their business in shipping 

Dismantling of a 3520kW 

Diesel engine 
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Installation of a 399 x 6.5 

kWh battery plant 

“Princess Benedicte” 

sailing today in hybrid 

mode 

http://www.gemo-netz.de/rostock/rostock_bilder/schiffsbilder/Prinsesse_Benedikte_info.php


FutureShip   | 15.09.2013 |  No. 23 

Zero Emission Scandlines Ferry 
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Thank you for your attention! 

Design Practice 

Dipl.-Ing. Fridtjof Rohde 

FutureShip GmbH 

Brooktorkai 18 

20457 Hamburg 

 

fridtjof.rohde@gl-group.com  


