WP1:. Systems for increased fuel flexibility

WP Leader: Andreas Schmid

Objectives / Expected results DWP leader: Kaj Portin
To develop engines able to switch w Developmentof afuel injection systemfor
between fuels, whilst operating in the most multi fuel purposes
cost effective way and complying with the w Demonstrationof fuel flexible engine
regulations in all sailing regions. operation
WP 1

1.1 Fuel flexible engine
|dentify, design, manufacture, test, and validate systems for flexible engine operation

Gz)
\—> 2-Stroke:Winterthur Gas & Diesel ~Andreas Schmltzl,ml Sonsaes st (/
F= njw
’ c Yeasan aniate
\"> 4-Stroke:2 NNI & A f N Kaj Portin |, ; ;

WARTS"__A A Aalto-yliopisto

® HERCULES 1 PTB Meeting, 5. October 2016, Helsil



WP1: Sub project 1.Euel flexible engine (3troke)

Preliminary results-on the SCC: Bio Ethanol spray
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WP1: Sub project 1.Euel flexible engine (3troke)

Preliminary results-on the SCC: Bio fuel spray: (reactive conditions)
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WP1: Sub project 1.Euel flexible engine (3troke)

SCC setup

ANew cover installed
Anjector adapters installed
ANew heating system installed
ANew illumination setup (based on Mie scattering)
ANext steps:
Arirst measurements with reference injection system @)
ACommissioning Multi fuel injection system
ASpray tests with alternative fuels
AReactive tests with alternative fuels
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WP1: Sub project 1.Euel flexible engine (4troke)

How DWP Leader: Kaj Portin

Measurement technology for intermediate
combustion products formed inside the
combustion chamber will be developed and

tested.

The impact of switching between different

fuels on possible after-treatment devices A T
and engine components will be part of the

investigations. Partners: Veasen yliopisto
Expected Results €

A fully fuel flexible optical injection and WARTSILA

ignition test platform for low-speed Diesel
engines will also be produced. A fully
optical medium-speed multi-fuel engine will
be developed and tested for the first time.
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WP1: Sub project 1.Euel flexible engine (4troke)

Activities Plan Year 2 (Status and progress September 2016)

w Fuel injection measurements in spray chamber with high speed camera

A The objective is to determine the opening angle and penetration with different fuels.

A Kerosene, Hexane, and Propane. Diesel used as reference fuel

A Injection pressures used: 550 bar and 1000 bar
A Chamber density: 1,2 kgfin 35 kg/n¥and 100 kg/m
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WP1: Sub project 1.Euel flexible engine (4troke)

Activities Plan Year 2 (Status and progress September 2016)

w Flex fuel prestudy (Identify requirements for flexible injection system)

A Investigation started with 5 fuels

w Ignition studies for norauto-igniting fuels

A Background material collected

A Selected fuels: Reference fuel LFO, Naphtha, Kero§dpegrin+tMazutMGO, Wood Pyrolysis
oil

A Studiesof fuel propertiescompleted> WPO fuelvasseenunsuitablefor engine
measurements
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WP1: Sub project 1.Euel flexible engine (4troke)

Activities Plan Year 2 (Status and progress September 2016)

w Ignition studies for norauto-igniting fuels

A Enginemeasurementith high-speedoff-road dieselengineplannedin October 2016 with
asmanyfuelsaspossible

Later alsoexperimentswith mediumspeedmarine engine

&>

Simultaneouslyfuel safetyaspectswill be determinedanddocumented

&

Setup oftest platform to be alsostartedin October 2016
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