WP2: Multi-fuel combustion

Objectives of Work Package WP LeadersDr. Johan Hult
Christian Kunkel

w Further improve fuel flexibility of marine engines

wlncrease understanding of injection, ignition, combustion and
SYAadaaArzya F2N¥YIFOGAZ2Y T2N y20SH
wDevelop experimental and numerical tools required to exploit
alternative fuels in marine engines:

U Experimental facilities with optical acces

bad 2.2 Injection and ignition characterization

lad 2.3 Numerical studies of fuels and ignition

U Development of numerical tools ETETT—

E— 2.1 Fuel flexible test facility
- d 2.5 Fuel-specific engine-control strategies

WP 2 Multi-fuel combustion

U Development of novel control strategies

ad 2.6 Low-temperature NO, formation
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WP2: Multi-fuel combustion

Main results achieved during 2" year
W Trl-camera flame mapplng (duallel CFD validation)

Camera 2 Camera 3
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Frame #: 100 CAD ATDC: 1.82
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WP2: Multi-fuel combustion

Main results achieved during 2" year
wlLab tests of higlspeed Schlieren setp
wlLab tests of lubrication seeding and visualisation
wA detailed chemical kinetic model for LPG (propane/butane)
wOxidation properties opropane&butanecharacterized experimentally at 1@@r
wCFD has focused on using detailed chemistryNG(from DTU). To boost progres
new partner groups will assist with:
- Turbulence/chemistry interactions & cell clustering for detailed chemlstry (Lur
- Charge preparation & tabulated chemistry (Mllz)no1000 PR . B _:
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CFD from trcamera views Propane experiments and kinetic model
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WP2: Multi-fuel combustion

Future Work

wOptical engine tests:- high-speed Schlieren/shadowgraph
-LPG
- lubrication visualisation
wFinish design of fugét visualizatiorunits
wData processing and CFD validation usingaimnera data
- will form CFD validation cases for partners

wEvaluatethe potential ofdetailed ortabulated chemistryapproaches
for different fuels. Bothmaking usef chemicalmechanisms
developed within the project
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WP2: Multi-fuel combustion

Progress update

2.4 In-cylinder mixture formation

A Installation of lateral optical access on SCEfinished @&

A Reworking of above mentioned sep* C successfull @

A Reworked setp tested up to 100% powe€ successfull @

A First optical measurement w lateral acce€s finished @

A Design further optical access C ongoing :
A 3D CFD mixture formation C ongoing * damagecbpiicallensedueto

Camera

Detection ‘

Sheet optic

Excitation \

Design for measuring mixture distribution first optical measurement (flame-luminescence)
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WP2: Multi-fuel combustion

Progress update

2.5 Fuel-specific engine-control strategies

A SCE testing w. advancedtijnings (fuell) C finished &
A SCHesting w. advanced infimings (fuel2) C open

0.; : mUHC: low
2.6 Low temperature NO, formation o8 N ’3:21: ',I‘i;ﬂi“’“
A report finished 9> . AUHC: very high
A high pressure FTigevice installed @ ¢ o . ’
A optimization of combustion model N 04 A . 7
A optimization of emissiomodeling iy S

01 4 e | & L 4

Mixture Temperature [K]

Sensitivity Analysis of NO2 Formation Regarding
Mixture Temperature and Unburned Fuel
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WP2: Multi-fuel combustion

Future work

wCalculation and finalization of@optic release of the optical engine
wOptical investigationsith 15t optic release on Single Cylinder Engir
wkFurther improvement of optical measurement techniques
wSingle Cylinder Engine (SCE) tests with fuel 2

wValidation of CFD and NO/N@odel with SCldata
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