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FGM the method

Flameletmethods

Apply flamelocal co-ordinate transformation to reactive flow equations
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And obtain

Navier-Stokes                                +
+
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1D, and decoupled

Flameletmethods (Peters, 1984)
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6 SmartCats
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1D, and decoupled

+

Timedependentproblems?

mRIF, EFM (Pitsch, Barths) online flameletsolver!

Flameletmethods
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FGM
Reaction progress variables to track time (borrowed from ILDM ,         Maas                 Pope).
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FGM
Tabulate 1D solutions as function of
Mixture fraction (Z)and 
Reaction Progress (P)

Solve igniting CFDF

FGM the method
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FGM
Reaction progress variables to track time (borrowed from ILDM ,Maas/Pope).
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FGM
Reaction progress variables to track time (borrowed from ILDM ,Maas/Pope).

Solve igniting CFDF

FGM the method
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FGM
Reaction progress variables to track time (borrowed from ILDM ,Maas/Pope).

Solve igniting CFDF (now in mixture fraction space)

FGM the method
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FGM
Reaction progress variables to track time (borrowed from ILDM ,Maas/Pope).

Tabulate 1D solutions as function of
Mixture fraction (Z)and 
Reaction Progress (P)

FGM the method
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FGM
Reaction progress variables to track time (borrowed from ILDM ,Maas/Pope).

Tabulate 1D solutions as function of
Mixture fraction (Z)and 
Reaction Progress (P)

FGM the method
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FGM (Interaction with the flow solver)

Flow solver

FGM Table

FGM the method

P

Pw

T(Z,P)
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FGM table 
(laminar)
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Turbulent implementation

Flamelet
solver

CFD
solver
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Local, (NOx/Soot) 

Å Clean Concepts

Å Aftertreatment

Global (CO2/CH4)

Å Efficient

Å Low-Carbon Fuels

Towards zero-emission transport
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Clean Engines (game changer)

Ultra-clean concepts

Goes by many names: dual fuel RCCI

single fuel (med-octane) PPC
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Clean Engines (visualization)

Classical Concept New Concept

Ultra-clean concepts
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Ultra-Clean Engines (a paradigm shift)

0

0.05

0.1

0.15

0.2

0.25

0 1 2 3 4 5 6 7 8 9 10

IS
P

M
[g

/k
W

h
]

ISNOx [g/kWh]

CDC 20% EGR

CDC 60% EGR

RCCI 60% EGR

RCCI

Classical Concept

New Concept

EUROVI

Gasoline/Diesel
70-90%/30-10%
No Aftertreatment!

Ultra-clean concepts
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Ultra-Clean Engines (a paradigm shift)

Classical Concept

New Concept

Ultra-clean concepts
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Butanol-Diesel blends
50-90%/50-10%


