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Ship Efficiency / Definitions

owner:
Income – (CAPEX+OPEX+fuelcost+fees)

owner of a timechartered vessel:
charterrate-(CAPEX + OPEX)

equity provider:
return on capital investment
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Propulsionplants for Newbuildings
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Theoretical Efficiency 
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Comparision Theoretical Efficiency 
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Steam Turbines

advanced cycle steam turbine

70 bar, 560 ºC

intermediate superheating

developed 30 years ago

reintroduced by Japanese manufactures for LNG carriers

nearly every fuel can be used

low maintainance cost

low noise and vibration

efficiency below other plants

limited experienced crew
available

Main 
Advantages

Main 
Disadvantages
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Combined Cycle Gas/Steam Turbine with Electric  
Drive

Main Disadvantages
„clean fuel“ to be used

complexity of plant

Main Advantages

high efficiency for large plants

low noise and vibration level

low exhaustgas emissions

realized on some passanger vessels
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Thermal Engines
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Fuel Cell 
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Reformerplants for Fuel Cells
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Niche Markets

high speed ferries:  gas turbines

navy vessels: gas turbines
combined gas turbine / diesel engine

passenger vessels: combined gas turbine / steam turbine

LNG-carriers: steam turbines
dual fuel diesel electric
slow speed diesel / reliquefaction
slow speed diesel gas injection
combined gas turbine / steam turbine
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Results of Transport Cost Calculations
LNG carriers
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Relative Comparison Of Emissions
For A Given Round Trip Profile
(based on g/kWh)

Steam Turbine                                                 
(40% NBOG + 60% HFO add up energy)
2-Stroke + Reliquefaction                               
(HFO with 3,5% sulphur content)
COGES (Gas Operation)

DF-Electric  (Gas Operation)

Kyoto Protocol: Trade with CO2 emissions Penalty Savings
(presently not applicable to mobile sources)
More regions with stricter future regulations Oper. Flexibility
(NOX, SOX, etc.)
Company Policy & Public Image „Soft“ Economics

Economic Impact of the Environment:

Source: MAN
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Reserve / Production Ratio:

oil: abt. 40 years diesel engine

gas: abt. 60 years diesel / otto engine

coal: > 200 years steam turbine

Alternatives
bio fuels diesel engines
nuclear energy steam turbines
solar energy
wind
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„Sky Sails“ System-Components

Control pod

towing rope Winch

Take off & landing

- System

Control + Routing

Kite
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Thank you

for your kind attention. 






