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Chemical Engineering 641
Combustion Modeling

Turbulent Nonpremixed
Combustion Models
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Lognormal PDF
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CMC Equations—Derivation
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CMC Equations—Derivation

RESTRICTED

EXCESSIVE MATHEMATICS
CONTENT INAPPROPRIATE FOR BEGINNERS

Derivation of Conditional Transport Equations

« Two approaches to deriving CMC equations
— Decomposition method
— Joint PDF method: Follow Klimenko and Bilger (1999)

* Procedure
w=I16Z-Y)  P(2) =)= [$(Z-Y)PE)dY

Joint PDF is the mean of the fine grain PDF
Insert the transport equations for scalars into the derivative of fine grain PDF

%_i( %)
ot~ 0z; \ ot

Average the result to obtain the joint PDF transport equation

Multiply by Zx and integrate over all Z; except n to obtain the conditional transport
equation

« Differential diffusion is treated with each individual component diffusivity
written in terms of a reference diffusitvity.
— Reference diffusivity taken as soot rather than mixture fraction.
D; = Dyes + (Di — Dyey)




CMC Summary 7
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