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Cleaning up the
shipping industry
FUELSAVE’s breakthrough technology helps cut emissions in the dirty
shipping sector – reducing OPEX and increasing profits for ship
operators for a truly unique win-win

T

he marine transport sector is one of the
most important drivers of the economy,
carrying half of Europe’s trade in
goods1 and supporting 2.1 million jobs.2 It’s also
one of the dirty sectors, pumping out:
n 2.2% of global emissions of carbon dioxide;
n 15% of nitrogen oxides (NOx); and
n 13% of sulphur dioxide (SO2).3
By one estimate, the 15 biggest vessels produce as
much CO2 as all the cars in the world, combined.4
Ships rely on highly polluting heavy fuel oil (HFO),
as well as on marine gas oil (MGO) and marine
diesel oil (MDO). Their engines are extremely
inefficient, leading to unnecessary fuel
consumption, wasted energy and denser exhaust
emissions. If nothing is done to change this,
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greenhouse gas emissions from ships are on
track to grow by 250% by 2050.5

A call for change
As a result, the maritime industry is under
extreme pressure to reduce its ecological impact.
The International Maritime Organization (IMO) now
requires ships to reduce emissions by 10% every
five years until 2030, and new ships built after
2025 must be 30% more energy-efficient than
those built in 2014.6
The European Commission is also demanding
change. The EC's 2013 Transport White Paper set
a target of reducing emissions from maritime
bunker fuel by 40-50% compared to 2005 levels
and demanded lower NOx and Sulphur oxide (SOx)
particles from ship exhausts.7

There are also economic incentives for ship
operators to clean up their act. The sector has
undergone nearly a decade of financial crisis.
Cargo carriers are struggling to operate profitably,
leading to a wave of bankruptcies and mergers.
Fuel costs make up 50-60% of the industry's
expenses, and any reduction in consumption
would help improve the bottom line.

Making old ship engines
work like new
While new ships can be built with cleaner
engines, what about old ships still in operation?
There are more than 50,000 sea-going vessels,
and around 16,000 cargo boats are traversing
Europe’s inland waterways. They need technology
that can be easily and affordably retrofitted, and
even more importantly, which helps operators to
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save money for assuring the acceptance and
willingness to install and use the solution.

least
at
n Achieve
efficiency improvements;

That’s the challenge taken up by FUELSAVE
GmbH, a German cleantech innovator with an
R&D centre close to Hamburg, FUELSAVE GmbH
are a pioneering and disruptive energy efficiency
enhancement company, with a strong R&D and
engineering background. The company combines
its own patented innovations and core
technologies with components from industryleading providers to provide highly innovative and
efficient turnkey energy solutions in a variety of
sectors, where they have made several
innovations. In the area of combustion engine
efficiency, these include:
n Pneumatic, hydraulic and combustion
engine efficiency;

n Reduce emissions like CO2, NOx and
particulate matter (PM) etc. significantly;

10%

net

n Deliver a solid return on investment (ROI) for
ship operators within three years, in order to
be an attractive investment while enabling
shipping to reach universal goals for CO2 and
GHG reductions; and

disruptive retrofit solution which addresses
challenges in the maritime industry for significantly
decreasing fuel consumption (10% net savings),
cutting emissions (30-80% NOx, 40% filter smoke
number (FSN), 8-15% CO2) to reduce OPEX, and
to increase the operational profitability of
FUELSAVE customers, while reducing the impact
on the environment. The system provides a clear
win-win, following their credo: Save Energy - Save
Money - Save the Planet.

n Waste heat recovery systems;

The result of FUELSAVE’s R&D project is FS
MARINE+. The breakthrough marine engine
efficiency enhancement unit that can be installed
in almost any ship’s engine room, significantly
improving efficiency and reducing emissions.

Here’s how it works; FS MARINE+ contains a
hydrogen electrolyser, an injection unit, and an
intelligent control unit. The electrolyser turns
deionised water into hydrogen and oxygen, which
is dynamically injected into a ship’s operating
engine depending on engine load, in combination
with other processes, similar to a particular water
and (m)ethanol mix being injected in heat bearing
parts of the combustion process.

n Heat and pressure recuperation and
transformation to power;

With FS MARINE+, in 2018 FUELSAVE is
introducing a unique field, and laboratory proven,

This has the effect of stimulating a homogeneous
and more efficient fuel ignition and combustion

n Be accepted and adopted by the market.

A world ﬁrst – launching
in 2018

n Renewable energy;
n Hydrogen generation (P2G); and
n E-mobility, amongst others.
FUELSAVE had already developed hydrogen and
synthgas generators and injector modules for
road transport and industrial engines when, in
2013, it began researching how to increase
combustion efficiency to lower the fuel
consumption in shipping.
The company set several criteria for the project.
The resulting device must be:
n Retrofittable to almost any vessel;
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process at cooler temperatures. The higher
energy potential of the gas mix ensures fuel is
burned more completely and effectively, thereby
significantly improving the combustion efficiency
of the engine.
By placing this integrated solution with a mobile
hydrogen electrolyser onboard a ship, FUELSAVE
has achieved a world first. It is the only company
to have obtained approval for a hydrogen
generator on an operating ship from DNV GL, the
maritime certification body. It also resulted in two
patents from the European Patent Office (EPO).
Most importantly, FUELSAVE has demonstrated
that the technology can be applied to almost any
ship’s auxiliary and main engines and is able to
serve multiple engines at ones for the highest ROI.
The FS MARINE+ module is sized according to
the engine capacity it needs to serve and can be
easily fitted into most engine rooms, in order to
support three auxiliary engines in parallel the
overall size is less than two cubic metres.

First customers committed
First contracts are being drafted to equip four
ships of equal type from SAL Heavy Lift GmbH
(now part of the Harren & Partner Group) after
having made a positive difference with the pilot
system over the last two years. The solution will
serve one main and three auxiliary engines, with
a combined engine power of 15.5MW in parallel
with one FS MARINE+ system, setting the dawn
of an efficiency revolution in the shipping sector.

Showing signiﬁcant change
for efficiency in shipping
To demonstrate the effectiveness of FS MARINE+,
FUELSAVE teamed up with SAL Heavy Lift GmbH.

The German shipping company has one of the
largest and most advanced fleets of heavy lifting
vessels in the industry, fitted with large cranes to
transport large-scale objects. In November 2015,
an FS MARINE+ module was installed onboard
SAL’s MV Annette, and operations were monitored
by Carl Baguhn Hamburg (CBH) engine specialists
and service engineers.
They found that after 650 hours of operation, MV
Annette’s fuel consumption had reduced by
11.3%, CO2 by 11.3% and NOx by 66%. Oil
analysis by Castrol found that MV Annette's engine
quality, which had fallen before from ‘normal’ to
‘critical’ after 500 operation hours remains
‘normal’, even after 1,500 operation hours of
using FS MARINE+, underpinning the positive
effects that the FS MARINE+ solution has on an
engine to reduce wear and tear and maintenance.
So far, pilot tests have been only performed on
auxiliary engines using MGO. Even greater
benefits are anticipated for use on main engines
processing HFO, as the effect on dirtier fuels is
even more significant.
FS MARINE+ has also been proven under
laboratory conditions with MDO and HFO 500 –
using the FVTR Rostock – to be compliant with
IMO Tier I and Tier II regulations for emission
reduction, while bearing the unique advantage to
not only reduce emissions, but reducing fuel
consumption to have a positive ROI within the
warranty period.

Outperforming other marine
efficiency technologies
To put these results in context, it’s necessary to
look at other existing technologies that promise
to reduce fuel consumption and emissions. These
3
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efficiency methods were tested and ranked by
DNV GL, delivering the following data:8
n The simplest means of reducing fuel is
so-called ‘slow steaming’ – or simply
operating at lower speeds – which can save
up to 7% of fuel at no additional expense;
n Air cavity lubrication involves modifying a
ship’s hull and installing external piping to
distribute pressurised air, creating an air
pocket to reduce friction and engine strain
which saves about 5.1% of fuel;
n Ships can be fitted with contra-rotating
propellers that turn in opposite directions to
increase thrust, resulting in 4.9% fuel savings;
n Wind power can also be harnessed; marine
kites and fixed sails can be fixed to some
ships, but can only be used 15-30% of the
time, and only up to certain speeds.
Mention should also be made to one of the
technologies that promises to reduce emissions,
yet comes with caveats. SOx exhaust scrubbers
are large filtration modules installed on engine
exhaust vents to capture particles. They are
claimed to be able to recover up to 99% of SOx.
However, they result in high installation costs and
higher fuel consumption (1-3%), due to
increased engine strain. Scrubbers must be
cleaned frequently, and waste is often flushed
into the ocean.
By comparison, FS MARINE+ has been shown to
save 11.3% of fuel, and thus reduce CO2 by a
commensurate amount, while also cutting NOx
output by 66%. Additionally, it can be combined
with any of the other efficiency methods to
increase the total impact.
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When selecting an efficiency technology, ship
operators are likely to look at the price. FUELSAVE
plans to offer customers a return on investment
pricing model which guarantees amortisation
within three years due to fuel savings. A further
model – build-lease-transfer – will deliver FS
MARINE+ at no upfront cost, with payment taken
in the form of shared profits from fuel savings over
a period of time.

EU Horizon 2020
project underway
The innovation, business potential and
environmental benefits of FS MARINE+ have
resulted in FUELSAVE being awarded a European
Union Horizon 2020 Phase 2 SME grant to further
its development and bring it to market. FUELSAVE
GmbH has achieved the highest evaluation score
of all applicants under the latest call for proposals

of the EU and became EU SME Champion at the
end of 2017.
The grant will enable FUELSAVE to:
n Upgrade its existing prototypes;
n Install them on more ships;
n Obtain further verifiable results; and
n Secure partnerships with suppliers,
distributors and maintenance companies.
FUELSAVE is already looking forward to its next
project and applicable partners. It aims to build a
moveable version of the FS MARINE+ solution
inside a shipping container, which can be easily
deployed on any vessel. The product will be
especially relevant for large cargo ships;
companies that are chartering boats and like to
have a solution they can take with them for
maximum ROI; and to serve large two stroke
engines without the need to have big changes in
the engine room, as all is packaged in containers
and can be placed on deck.
With a challenge as big as climate change, no
single solution will save the day. Rather, a
combination of incremental, scalable and
affordable methods is required. FUELSAVE has
created one such solution, and is already working
on the next, being able to show that the benefits
of its solution outperform competitive solutions in
terms of applicability, usability, and ROI, to set a
new gold standard for easy efficiency
enhancement retrofitted solutions in the maritime
industry and beyond.
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For more information contact:
FUELSAVE GmbH
info@fuelsave.de
www.fuelsave.de
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