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MARINE INDUSTRY

» Global warming impact ships
* Harmful pollutant emissions

» Drive for new engine technologies
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FROM DIESEL TO DUAL FUEL
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“C’y CORPORATION
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* Replace 90 — 95% of diesel by low-carbon alternative
- CH,/ CH;0H/H,
- Reduce emissions and CO,
- Retrofit

- Introduce renewable fuels (bio, e-fuels)
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ENGINE DEVELOPMENT

OpenFOAM simulations for engine development

* Modeling of the fumigated dual-fuel operation
Mesh motion
Diesel pilot injection
Diesel auto-ignition
Flame propagation

* Engine optimization at limit of operation
- Low & high load
- Lean & rich limits
- Optimized SR
- Flame extinction and knocking

GHENT
UNIVERSITY ,



PRETREF OUTCOME

* Engine meshing tools

- Spray-oriented sector mesh
- Full engine mesh
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* Diesel pilot spray

» Combustion modeling

- Tabulated kinetics I

Matrix

- F | am e p rO p ag atl O n possible Cantera reactor

engine calculations
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- Emission modeling
NN Chemistry
E Table
GHENT
UNIVERSITY

OpenFOAM CFD

simulations

2000
1000

0
NOx emission legislation
1;?' 20
E
—
%q 15
g 10
é 75% reduction
; 5
@) —_——
Z
%’ ’ 0 500 1000 1500 2000
=

Rotational speed n [rpm]
Tier I Tier I ——Tier 1







lh FACULTY OF ENGINEERING DEPARTMENT ELECTRICAL ENERGY, METALS, MECHANICAL CONSTRUCTION & SYSTEMS
il

AND ARCHITECTURE SUSTAINABLE THERMO-FLUID ENERGY SYSTEMS GROUP

ENGINE SIMULATIONS

Gilles Decan

o
Oy

o o'

4 o

UNIVERSITY AT PETREF “c’y CORPORATION

e We power your future




