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Modeling of Partially Premixed Turbulent Combustion by

Zone-Conditioned Conditional Moment Closure

Eunju Lee, Seung H. Kim and Kang Y. Huh

ABSTRACT

The zone-conditioned CMC equations are derived by taking an unconditional average of
the generic conservation equations multiplied by delta and Heaviside functions in terms

of mixture fraction and

reaction progress variable.

The resulting equations are

essentially in the same form as the single zone CMC equations except for separate flow

fields for burned and unburned gas.

The zone-conditioned two-fluid equations are

applied to a stagnating turbulent premixed flame brush of Cheng and Shepherd{5]. It is
shown that the flame stretch factor is of crucial importance to accurately reproduce the
measured mean reaction progress variable and conditional velocities. Further work is in
progress for the relationship between surface and volume averages and extension to
partially premixed combustion on the basis of a triple flame structure, e. g. in a lifted

turbulent diffusion flame.
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Fig. 1 Zone conditional surface average
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Table 1 Experimental conditions [5]
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Fig. 3 Axial velocities and Reynolds
averaged reaction progress variable profiles
at the axis of symmetry:
symbol=measurement, line=prediction
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Fig. 4 Turbulent flux of the reaction

progress variable: symbol=measurement,

line=prediction
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Fig. 5 Momentum balance in burned zone
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