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Bad news
Until 2030 >99% of the global deep
sea shipping will rely on fossil fuels

Good news
This doesn’t jeopardize 2°C -goal
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1 Introduction: WinGD and its products

2 The Marine Market: Who is the customer and what drives the development

3 Research & Future Trends

Overview
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Winterthur Gas & Diesel Ltd.
Sulzer Diesel => Wärtsilä Switzerland => WinGD

Swiss based company, developing 2-stroke marine engines.

About 330 employees world wide.
About 280 employees in Switzerland.

Setup of the company:
• Research & Development
• Operations
• Sales

The engines are built at licensees



Example X72-B
Cylinder bore 720 mm
Piston stroke 3086 mm
Stroke / bore 4.29
Fuel consumption in best point: 157.3
g/kWh => over 53% efficiency

What are 2-stroke engines
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Designed for most effective propulsion
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Winterthur Gas & Diesel Ltd.
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Why Two-stroke engines?
The propeller! ηܲݎ݈݈݁݁݌݋ݎ = ்௛௥௨௦௧	௉௢௪௘௥

ଶȉగȉ௡ȉெௌ௛௔௙௧

ηPropeller ηTransmission ηEnergy conversion
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With direct shaft: ηTransmission = 0.99

Additional:
Very flexible in fuel type and quality.
Low service and maintenance cost.

ηEnergy conversion

< 0.53



Alternatives
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What could replace the 2-stroke engine

© WinGD, 23 October, 2017, The future of naval transportation / Dr. Andreas Schmid

Gas
tanks

Gas
turbinesElectric

engines

Gas turbines &
electric engines

Sails for efficiency
improvement

New hull
designs for efficiency
improvement

Electrification for
short routes



Energy to propel a large container ship
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CMA CGM Marco Polo
14-RT-Flex 96 C  - 80 MW (max. Power)
Built in 2012

http://www.cma-cgm.com/media/magazine-article/1/cma-cgm-marco-polo-round-the-world-in-77-days-

Distance Speed
Energy
consumed CO2

number of
containers

CO2 per
container

[km] [km/h] [MWh] [t] [-] [kg]
Ship 6300 25 7926 4522 16000 283
Truck 6300 80 18 6 2 2977
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Energy consumption, comparison:
Rotterdam – New York: 6300 km ≈ 3400 nm



Energy to propel a large container ship

9

Distance Speed
Energy
consumed CO2

number of
containers

CO2 per
container

[km] [km/h] [MWh] [t] [-] [kg]
Ship 6300 25 7926 4522 16000 283
Truck 6300 80 18 6 2 2977

Energy consumption, comparison:
Rotterdam – New York: 6300 km ≈ 3400 nm

© WinGD, 23 October, 2017, The future of naval transportation / Dr. Andreas Schmid



Where does the energy come from…

10 © WinGD, 23 October, 2017, The future of naval transportation / Dr. Andreas Schmid

Consumption marine liquid fuels : 350 Mt / year

About 90% of this is used by cargo ships

Over 75% of it is Heavy Fuel Oil - HFO

Why is it used?

Waste product from the
petrochemical industry

Readily available in any port on the
planet

It is cheap
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Our Customers
No such thing as THE customer, but rather a variety of partners

Licensee Builds the
engine

Financiers

Ship
owner Ship

operator Ship
charterer

Ship yard

Builds the
ship

Research & development
Designs and drawings

PR and Sales
Support of partners

Ship
Designer

Tier III
… IMO



The Marine Market
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90% of the global trade is performed with two-stroke engines

This is a very conservative market:
• Ships are in service for around 20 years (up to 30-40 years is still possible)
• The wrong engine can become very cost intensive
• Small incidents can have strong effects (software failure=> engine loss=> loss of manoeuvrability…)

Over the past this market has only been driven by 1 factor costs:
• High Efficiency
• High Reliability
• Low Service intensity

End of the last century emission regulations started to shape the market as well:
• NOx regulations
• Sulphur regulations on the fuel
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The Marine Market
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Main drivers

Tier
I

Tier
II

Tier
III

Global
sulphur
cap 0.5

EEDI
-10%

EEDI
-17%

EEDI
-30%EEDI

Black carbon?
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2000 2010 2017 2020 2030

Strong focus on NOx
and SOx reduction =>
Increasing CO2

Increase ship efficiency
=> Reducing CO2



The Marine Market
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Global sulphur cap 2020
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CH4

Bio

MDO

LSHFO

HFO +
Scrub
ber

Global sulphur
cap 2020

Todays SECAs, ECAs



The Marine Market
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Scenarios
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Depending on ship
category

Depending on the operational areas and
routes the ship takes Customer setup and

financial situation

Best solution
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Clarkson’s Report
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The Marine Market



How does WinGD prepare its products for the future?
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Systems for increased fuel flexibility:
• Be prepared for a variety of fuels
• Allow for exotic fuels
• Allow the owner for a high flexibility

in his fuel choice

Increase efficiency:
• Introduce new technology (e.g.

combustion pack)

Be aware of new technologies:
• Follow and actively support fuel

alternative investigations
© WinGD, 23 October, 2017, The future of naval transportation / Dr. Andreas Schmid http://www.falcon-biorefinery.eu/



Possible Future Research Topics
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The challenges ahead

Hybridisation
• Electrification

- ECA - passage
- Manoeuvring
- Power compensation (sea margin)

• Energy share on board
- Investigate the common energy forms on board
- Find overlapping

Power Generation => Bio-SWEET?
• Fuel flexibility
• Efficiency
• Simplicity

Engine efficiency
• Further reduce Methane slip for DF engines
• “Combustion pack follow up”, increase combustion pressure
• Intelligent control system

© WinGD, 23 October, 2017, The future of naval transportation / Dr. Andreas Schmid



Conclusions

FOR INTERNAL USE ONLY

19

• The shipping business is already on a very high level of efficiency

• Shipping industry is under high financial pressure, budgets for investments are very limited

• The large amounts of mobilised energy and their worldwide availability reduce the options

• The current situation (market & legislations) makes a prediction on future energy very difficult

• There is not a single solution which fits all situation

• WinGD is preparing for a variety of fuels and expects a slight shift towards Methane.

• Most probably the focus in the marine industry remains on classic fuels for the near and mid term future

© WinGD, 23 October, 2017, The future of naval transportation / Dr. Andreas Schmid



www.wingd.com

Dr. Andreas Schmid
Team Leader Future Technologies
Winterthur Gas & Diesel

Landline +41 52 262 24 57
E mail andreas.schmid@wingd.com

Thank you!
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Support your audience with visual information
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2 vs 4 stroke
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Fuel Engine
efficiency
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