
Norsepower Rotor Sails are a new solution for the growing 
need for more sustainable shipping. These rotor sails do not 
share any similarities with traditional sails you might find on a 
yacht. Instead, they are a modernised version of the Flettner 
rotor, which takes advantage of the Magnus effect to generate 
aerodynamic force and assist in propelling the vessel forward.

A Flettner rotor is a smooth cylinder with disc end plates 
which is spun around on its long axis. It works to generate 
aerodynamic force through the effect of the wind. As the wind 
meets the rotor the airflow accelerates on one side of the rotor 
sail and decelerates on the opposite side. This change in the 
speed of airflow creates the Magnus effect which results in a 
pressure difference. This difference in turn creates a lift force 
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perpendicular to the wind flow direction helping to propel the 
vessel, increasing its fuel efficiency.

Taking advantage of the Magnus effect

The Magnus effect can be seen in many sports. For  
example, in tennis, topspin rotates the ball forward causing 
the ball to swerve downward; conversely, a slice with back-
spin causes the ball to lift. Norsepower’s use of the Magnus  
effect, however, is much more significant with its goal in  
reducing the shipping industry’s carbon footprint.

Lightweight composites reviving the  
Flettner rotor

The idea of a Flettner rotor on a ship is not new, first being 
trialled in 1924. The concept was proven viable but back then 
it took an inefficient amount of energy to turn the 15m tall 
metal cylinders and was largely discontinued. Today, thanks 
to the much lower weight of the cylinders due to cutting edge 
advanced composite materials and technology, Norsepower 
has revisited this concept, proving successful in reducing fuel 
costs by 5-30% and CO2 emissions by the same.  

The rotor was produced using Gurit’s environmentally  
friendly structural PET core, Kerydn™ Green, which is pro-
duced using up to 100% recycled materials, as well as 
PRIME™ 27 epoxy infusion system, Spabond™ 340LV adhe-
sive, and the Ampreg™ 31 epoxy laminating system.

Norsepower’s mission is to reduce the environmental im-
pact of shipping through the commercialisation of innovative 
and modern sail power. At the time of writing, this technology 

features on three commercial vessels: a tanker, a cruise ship, 
and a dry cargo vessel. These three boats have clocked over 
45,000 hours combined and show a total fuel saving of over 
1,500 tons and reduced CO2 emissions by over 4,500 tons. 
This is a fantastic effort and a strong start to reducing the 
impact of global shipping.

“Our vision is to set the 
standard in bringing sails 
back to ocean transporta-
tion, and empower ship-
ping towards reaching 
the goal of zero carbon 
emission. Our entire team 
is strongly motivated by 
our mission to reduce 
the environmental impact  
of shipping with our  
Rotor Sails. The ability to  
harness the wind as an 
additional power source 
is a natural next step for 
the maritime transport industry as it seeks 
to remain cost-efficient and meet environ-
mental regulations. We appreciate highly 
Gurit’s and Comaxel’s effort in supporting 
Norsepower during the last years with the 
development of the composite rotor, which 
is the key component in the Rotor Sail  
system.”

Jarkko Väinämö, COO, Norsepower Oy Ltd

The Norsepower rotor sail lightweight solution has won 
the 2020 JEC Innovation award in the "Maritime Transpor-
tation & Shipbuilding" category.  Norsepower, Comaxel 
and Gurit are proud of this recognition of their successful 
cooperation and innovative solution to lowering carbon 
emissions of the maritime transport sector. 



How does a Rotor sail work?

When wind conditions are favourable, the Ro-
tor Sails allow the main engines to be throttled 
back, saving fuel and reducing emissions while 
providing the power needed to maintain speed 
and voyage time. A variable electric drive system, 
which is powered by the ship's low voltage net-
work, is used for rotating the Rotor Sail.

 
The Norsepower Rotor Sail technology is 

around ten times more efficient than a conven-
tional sail, because more lift is produced with a 
much smaller sail area. Due to its simplicity, it 
requires no reefing or crew attention when in op-
eration. It is "push-button wind propulsion" from 
the bridge.

When wind meets the spinning Rotor Sail, the 
air flow accelerates on one side of the Rotor Sail 
and decelerates on the opposite side of the Rotor 
Sail.

 
The change in the speed of air flow results in 

a pressure difference, which creates a lift force 
that is perpendicular to the wind flow direction. 
The same principle applies to all rotating spheres 
and cylinders. This can also be observed for ex-
ample in golf, tennis, or football, where spinning 
balls curve in flight.

Learn more on youtube:
 https://youtu.be/FUCShEXkpL8

The Magnus Effect
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“It is great to be involved with this innovative project which provides a  
commercially viable solution for the shipping industry with tangible fuel 
savings as well as a significantly reduced environ-mental impact. Gurit 
has worked hard to create a range of environmentally friendly materials 
with properties that respond to our customers’ require-ments and it is 
good to see commitments to our environment growing and spreading 
across industries.”

Piet Heydorn, Regional Sales Manager, Gurit

Norsepower is a Finnish clean 
technology and engineering company 
pioneering modern auxiliary wind pro-
pulsion for the global maritime indus-
try. Norsepower's Rotor Sail Solution 
is a proven, low-maintenance, easy to 
use, and reliable fuel saving technol-
ogy, supporting the decarbonisation 
of the shipping industry. The company 
was established 2012 and since then 
it has gathered close to 20 million EUR 
of funding which has enabled develop-
ment, piloting and commercialisation of 
the Norsepower Rotor Sail Solution.

 www.norsepower.com

Comaxel is the producer of the 
composite body for the Norsepower 
Rotor Sail. Comaxel provides a wide 
range of products ranging from small 
glassfibre washers to 30m Flettner ro-
tors. Comaxel is based in Poland and 
has a staff of 50. Together with Norse-
power, Comaxel developed all the tool-
ing which is among the most advanced 
in the industry. Microprocessor con-
trolled electrical heated molds ensure 
highest possible quality is achieved. 
Comaxel is well known for their capa-
bilities and facilities to produce different 
types of mega structures in composite 
materials. During 2019 more than 800 
tons of composite parts left their facili-
ties in Goldap produced using prepreg, 
infusion and HLU processes.

 www.comaxel.com

Gurit is a developer and produc-
er of advanced composite materials. 
Its headquarters is in Switzerland, with 
over 3000 employees in 25 countries 
worldwide. Gurit closely collaborated  
with Comaxel to provide materials 
that achieve a balance between cost, 
structural integrity and durability, light 
weighting and sustainability in raw ma-
terials. The structural core material used 
is Gurit’s ‘Kerdyn™ Green’ made from 
up to 100% recycled PET. In addition 
to a smart design of the core Gurit pro-
vided resins, adhesives, final finish and  
Carbon/E-Glass-fibres for the basis of 
the rotor structure.

 www.gurit.com


