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Introduction - Aims 

 
• Energy transition projects take center stage in 

scientific communities, especially in 
transportation related projects. 

• Emissions could represent 90-130% of 2008 
emissions by 2050 

• There are many GHG emission reduction ideas in 
shipping, with many turning to wind as a source 
of energy for propulsion 

• This project aims at: 

• Exploring Wind Assisted Ship Propulsion 
(WASP) technologies 

• Studying how Flettner Rotors operate 

• Establishing Flettner Rotor companies & 
options 

• Assessing the effect of WASP technologies 
in Greek Shipping 

• Making suggestions for Future Projects 



Types of Wind Assisted Ship Propulsion (WASP) 
 

 

 

 

Wind-Assisted Motor Vessels 

Wind propulsion systems retrofitted onto existing vessels. This is the case for most existing ships, since 

this option provides lower retrofitting costs than building a new vessel 
 

Hybrid Wind/Motor Vessels 

A combination of fuel and emissions reduction benefits of wind propulsion options with the capabilities 
and performance of motor vessels. Maximizes energy savings and performance in harsh conditions 

 

Purely Wind Vessel 
 

These vessels deliver the maximum energy savings, but cannot ensure continuous operations under 
certain weather conditions 

Weather Routing 

Helps to predict, plan and adjust operations under specified sailing routes to maximize the benefits from 
wind and minimize the disruption from adverse weather conditions. 



Flettner rotors: What are they and where are they used? 

 
• The unconventional Flettner rotors are used for ship stability and 

propulsion. 

• Designed by German engineer Anton Flettner in the early 1900s, 
they propel the ship using a fluid dynamics phenomenon called 
the Magnus effect. 

• The system's push and direction depend on a number of 
characteristics and attributes that may be generally divided into 
the following categories: 

1. The wind speed (kinetic) 

the wind direction (directional) 

the vessel heading (directional) 

the height and diameter of the rotors (geometric) 

the surface characteristics of the rotors (dynamic and kinetic) 

2. 

3. 

4. 

5. 



 

 

How and Where do Flettner Rotors 
work? 

 
• The rotors extend vertically upwards for propulsion and are propelled by tiny motors that are housed within the 

hull. The Magnus effect takes place when they spin, producing a horizontal thrust to the back of the ship. The 
motors that drive the rotors are the primary source of energy, and the output is produced by the relative velocity 
of the air in the vicinity. 

 

• The motors alone are insufficient because they provide less power when there is no wind. Flettner rotors operate 
most effectively when the wind is blowing perpendicular to the length of the ship. 

 

• The produced thrust increases with the speed of the entering wind. Because of this, ships equipped with Flettner 
rotors can sail even when the wind isn't blowing in the right direction. The ship will move in reverse, however, if 
the wind shifts and comes from the opposite side (port or starboard), as the thrust is now produced towards the 
fore. To guarantee that the vessel is headed in the right direction, a comprehensive examination of the 
approaching wind direction must be made. 

• Cost of implementation 

• A Flettner rotor can cost anywhere between $400,000 and $950,000 (USD), depending on its type and 
size. 

• A typical delivery starts at $1,000,000 and goes up to $3,000,000 in size (USD). 

• Reduction potential 

• Depending on the size, section, operating profile, and trade regions of the vessel, a Flettner motor can 
reduce main engine fuel consumption by 3% to 15%. Although some have claimed reductions of up to 35 

percent, this is thought to have a high reduction potential overall. 



 

 

The Market for Flettner 
Rotors 

• The major competitors in Flettner rotor production 
are: 

• Norsepower 

• Anemoi Marine 

• Eco Flettner 

• Thiiink 

• These companies provide Flettner Rotors as well as 
other Wind Assisted Ship Propulsion Products like 
Rotor Sails, etc. 



   
 

 
 

• The country targets to reduce greenhouse gas emissions by more than 56% 

by 2030 compared to 2005 and to have a climate neutral economy by 2050. 

• Some of the 5 main aims of the government include: 

• Improvement in energy efficiency of buildings, industry and 
infrastructures 

• Reduction in emissions in the transport sector 

• The Greek shipping fleet is also the largest in the world in terms of 
deadweight tonnage (DWT), meaning that any decisions of the industry 
around GHG will have a sizeable impact 

• Combined with the IMO targets for reducing green house gas emissions of 
the industry, Greek Shipping partakes in the efforts to find alternative, 
renewable methods for ship propulsion 

Shipping in Greece - Net 
Carbon Targets 



 

 

WASP Applications on the Greek Shipping Fleet: 
Methodology 

 
• For the purposes of this project, 7 sample fleets of different vessels 

types were taken for their energy output in Greek waters. Each 
sample included 5 vessels from the following categories: 

• General Cargo Vessel 

• Oil Product Tanker 

• RoPax Vessel 

• Small Catamaran Pax 

• Large Catamaran RoPax 

• Cruise Ships 

• High Speed Monohull 

• The ship dimensions (particulars) were recorder for the 35 ships, 
and models were generated in Maxsurf, a ship design software, to 
estimate their energy needs. 

• This data was later used for a qualitative study of how Flettner 

Rotors could be applied in each category to reduce emissions. 



 

 
 

WASP Applications on the 
Greek Shipping Fleet: Results 

 
• Each of the 35 vessels was tested for its 

power requirement using the Holtrop & 
Mennen method 

• The average power requirements of each 
sample category are shown on the table on 
this slide 

• A Power / Deadweight estimate is used as a 
preliminary measure of how much energy is 
required per weight carried by a given 
vessel 

• Since the data sample was focused on 
vessels that operate 

 
Ship Type 

Average 

Deadweight 

Average Holtrop 

Power (kW) 

Power / 

Deadweight 

General Cargo Vessel 2958.8 192.39 0.07 

Oil Product Tanker 2766.4 288.66 0.10 

RoPax Vessel 3445.2 6,816.11 1.98 

Small Catamaran Pax 65.4 8,817.75 134.83 

Large Catamaran RoPax 925.8 86,117.14 93.02 

Cruise Ships 6024.4 10,249.56 1.70 

High Speed Monohull 647.4 23,857.70 36.85 

 



WASP Applications on the Greek Shipping Fleet: 
Discussion 

 
• Since the data sample was focused on vessels that operate in Greek waters, more energy 

intensive vessel types per unit (i.e. Oil Product Tankers) appear to have a lower power 
requirement since they are smaller in size than the average vessel of that type in the 
world fleet. 

• Using Flettner Rotor data from Norsepower, all vessels could reduce their energy 
consumption by 10-30% by using a single rotor, depending on the vessel size. 

• This is important for the Large Catamaran RoPax and Highspeed Monohull categories, 
which have the largest power requirement in the sample and can provide enough deck 
space for multiple rotors. 

• Some categories, such as General Cargo Vessels and Cruise Ships, generate cash flows 
depending on the amount of deck space they have available. Even if cruise ships are more 
wanting in terms of reducing their reliance on fossil fuels due to their high energy 
requirements, owners might be reluctant to give up the desk space needed for this to 
occur. 

• Clearly, more wind assisted ship propulsion and other renewable energy options need to 
be explored to reduce the carbon footprint of the Greek Shipping industry without 
significantly sacrificing revenues. 



 

 

 
 

Conclusion – Regulatory Framework 
 

 

 

 

• Wind Assisted Ship Propulsion (WASP) technologies can significantly 
reduce the impact of the shipping industry through retrofitting energy- 
intensive vessels of the world fleet 

• Deck requirements mean that some owners of certain ship types (i.e. 
Cruise Ships) will be reluctant to follow such options for reducing 
emissions 

• Other options such as biofuels could replace traditional heavy fuel oil and 
generate less green house gas emissions. 

• Investment in newer, more efficient propulsion systems in lines with 
suggestions from the International Maritime Organization (IMO) 

• Carrot and stick policies can also be introduced: governments providing 
subsidies to support the installation of such systems together with 
instituting fines for lower carbon levels not being met by fleets. 



 

 

 
 

Suggestions for Future Research 
 

 

 

 

• Flettner rotors benefit the environment but are not suitable for 
all kinds of ships. Researchers should develop other methods of 
using wind power to reduce fossil fuel emissions coming from 
ships. For example, the Wind Challenger drafted by Japan’s Mitsu 
O.S.K. Lines (MOL) and Indian steel company Tata Steel or the 
WindWings created by Yara Marine Technologies. 

• Vessels that use wind as their main power source don’t go as fast 
as the ones that operate on fuels. Certainly, companies choose 
the fastest option, ignoring the impact it has on the environment. 
A way to prioritize wind assistance without slowing down the 
pace of a vessel, is to combine both wind power and fossil fuels. 
By applying this idea, every vessel can work as it did before 
with the difference of burning less fuels. 

• Finding ways to use composited materials to build parts of 
vessels will help limit emissions from factories. 
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