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Damen Shipyards Group at a “glance” 

• Family Company started  in 1927 
 

• Annual turnover:  1.3bn EURO 
 

• 35 yards worldwide 
 

• Over 6,000 employees 
 

• Annual deliveries: 120 – 150 vessels 
 

• More than 5,000 vessels delivered since 1969 
 

• Over 1,000 repair jobs per year 



  Research & Development 
Damen’s Backbone 

 

 
 

 



  Damen Ships in General 
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  Damen Inland Vessels 



  WHY Green Ship R&D? 
 

• Greenhouse gas 
emissions 

• Harmful emissions 
• Rules and 

regulations 
• Customer 

requirements 



  Energy and emission reduction 

Energy and emission reduction; options 
• Reducing Energy Consumption 

• Design for operations approach 
• Resistance reduction 

• Improving the efficiency of energy conversion 
• Improving engine efficiency and matching engines to Operational 

Profile  
• Efficient propulsors 
• Fuel Cells 

• Pre-, while- and aftertreatment of fuel and emissions 
• Alternative fuels (LNG) 
• Crew behaviour and operational strategy with a focus on fuel 

saving. 
 

ACES 
2 Examples 

IWT application 



  Energy and emission reduction 
Design for Operations (1) 

The SEA AXE Development 
– Ship motions optimised for 

crew comfort and safety 
– Significantly reduced 

resistance in a seaway 
– 20% fuel consumption 

reduction in operational 
conditions 

 



  Energy and emission reduction 
Design for Operations (2) 

The E3 – Tug 
– Design optimized for 

operational profile 
– Hybrid E&P configuration 
– 35% environmental impact 

reduction 
 

 



  The development of the Ecoliner 



  Resistance Reduction 

 

110 m ship, 18 km/hr 



  Reducing frictional resistance 

• An (enduring) sleek surface 
– Anti-foulings 
– maintenance 

• Air lubrication 
– By airbubbles 
– By airsheet 
– By air cavity chambers 

 



  Research Goals 

• Insight in physics 
– Resistance reduction of two-phase flows and stability 

thereof 
– Resistance reduction by airfilms and air cavity 

chambers 
– Scale effects 
– Numerical modeling 

• Design knowledge 
– Insight into the design consequences of airlubrication 



  Air Lubrication Concept 

Patented Air Chamber Energy Saving 
System 
Cost effective combination of air chamber 
concept and  structural design 

 



  Desk and Lab studies 

CFD calculations and modeltests with a number of air chamber 
configurations: Resistance reductions in excess of 10% predicted for 
full scale 

Length between perpendiculars  62.200  m  

Breadth moulded   7.740  m  

Design draught moulded   1.700  m  

Displacement volume moulded  685.0  m3 
  



  Full Scale Testing 

• Cleaning (original) hull 
and propulsors 

• Full scale reference 
tests 

• Refit of air chambers 
to ship 

• Full scale air chamber 
tests 



  Results 

Depending on speed 
and loading condition a 
power reduction of 15% 

 



  Environmental Effects 

What does this mean 
for the environment? 

5.000 Dutch inland ships 

800 
kW average installed power per 
ship 

80.00% load 

180 g/kwh specific fuel consumption 

4.500 Sailing hours per year 

2.592.000 ton fuel per year 

8.084.448 ton CO2 

121.266,2 
ton CO2 savings at 15% 
resistance reduction 

700 g/vkm HGV (CE Delft) 

1.732 
mln equivalent Heavy Goods 
Vehiclekm's 



  Economic Effects 

What does it mean for 
the inland shipping 
operator ? 

800 
kW average installed power per 
ship 

80.00% load 

180 g/kwh specific fuel consumption 

4.500 Average sailing hours per year 

612.748,8 liter fuel per year 

775 €/ 1000 liter 

474.880 €/year 

71.232 € fuel cost savings 



  2nd full scale measurement campaign 
Operational performance and system development 

1. Shallow water effects 
research – 
Confirmation of 
savings 

2. Prototype air supply 
system development 
and validation of 
power requirement 

 



  Application to the new standard Ecoliner 

CFD hullform optimisation 

ACES optimisation 

System integration & 
product development 



  Ecoliner LNG-Electric propulsion plant 



  Factors influencing the introduction of LNG 

1. Fuel price development 
(relative to oil) 

2. Higher investment and 
associated financing 

3. Uncertainty in rules and 
regulations regarding 
LNG as a fuel 

4. Uncertainty in LNG 
supply infrastructure 

 



  Ready to sail into a cleaner future: 
The Ecoliner 



  Ready to sail into a cleaner future: 
The Ecoliner 

Or a Danube 
optimised 
design ! 



  Thank you for your attention 

WWW. DAMEN.NL 


	Foliennummer 1
	Foliennummer 2
	�
	Foliennummer 4
	Foliennummer 5
	Foliennummer 6
	Energy and emission reduction
	Energy and emission reduction�Design for Operations (1)
	Energy and emission reduction�Design for Operations (2)
	The development of the Ecoliner
	Resistance Reduction
	Reducing frictional resistance
	Research Goals
	Air Lubrication Concept
	Desk and Lab studies
	Full Scale Testing
	Results
	Environmental Effects
	Economic Effects
	2nd full scale measurement campaign�Operational performance and system development
	Application to the new standard Ecoliner
	Ecoliner LNG-Electric propulsion plant
	Factors influencing the introduction of LNG
	Ready to sail into a cleaner future:�The Ecoliner
	Ready to sail into a cleaner future:�The Ecoliner
	Thank you for your attention

