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Global R&D Network

\

Where are we located

&9

Headquarters: Winterthur, Switzerland
Test Facilities: Switzerland, Japan, Italy, China
Engineering Facilities:  Switzerland, India, China, Korea
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Switzerland:

China;
India;
Korea:

~200FTE
~60FTE
~50FTE
~30FTE




Malin tasks of the R&D organisation

Enable future growth

Product Development Core Technology Development Research & Testing

Single-cylinder
research engine:
New validation — p== _~\J§gH
tool for advancedl ‘
combustion
development

- New portfolio engines

- New technology roll out to
portfolio

- Product care/ maintenance

WIiCE & WIDE:
intelligent
control
electronics &
digital expert

On-engine SCR: RTX-7/ RTX-8
compact NO, test engines:
catalyst solution new multi- L
for IMO Tier 3 cylinder validation
emission engines for system
regulation development
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2-stroke development toolbox

Simulation replaces proto types

Fundamental
investigations
o adme LS : Laboratory tests

Calculation &
simulation
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Only one
bore size

Firstengine is a
customer engine! [
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New focus; IMO GHG targets

Requirements towards fleet development and possible steps

projections of CO2 emissions from shipping: potential contributions:
H560 Overview of technologies and fuels and their GHG-reduction potential (%)
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6 © 2019 WinGD CIMAC Council Meeting, November 21, 2019




Impact on the industry

Requirements towards fleet development and possible steps

Road to 2050

70% COz reduction target

EEDI Phase 1+2

eFuel
Dropin

2030
Deployment to fleet

\)
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ERIC; Engine Research and Innovation Centre

WINnGD infrastructure for core testing, particularly for future fuels

WinGD is well prepared for investigating all kinds of future fuels:

» Wide range of experimental facilities allowing the assessment of associated fuel admissions
systems requirements, fundamental combustion behaviour, performance impact as well as any
aspects related with the applicability on production engines

» Further investment in relevant testing infrastructure (e.g. single-cylinder engine)
» Well-defined process for the validation of any new / alternative fuel candidate

Fuel systems testbeds Spray combustion chamber Single-cylinder engine Multi-cylinder engine
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