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Abstract

A second-order conditional moment

closure(CMC) model is applied to the

prediction of local extinction in a turbulent hydrocarbon diffusion flame and
compared with direct numerical simulation(DNS) results for the flame. Combustion of
a hydrocarbon fuel is described by a simple two-step mechanism. A second-order
correction for conditional mean reaction rate terms is made by the assumed pdf
method. The results show that the second-order closure is necessary for accurate
prediction of intermediate species, while first-order CMC gives good predictions for
fuel, oxidant, product and temperature. Conditional variances and covariances are well
predicted during an extinction process while they are overpredicted during a

reignition process.
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Fig. 1. Comparison of the predicted
conditional mean reaction rates with
those from DNS at t*=1.11 (a)first
reaction (b)second reaction
(symbols:DNS, solid lines:second-order,
dashed lines:first-order)
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Fig. 2. Comparison of the predicted
conditional mean temperature with that
from DNS at (a) t*=1.11 (b) t*=1.56
(symbols;DNS, solid lines;second-order
CMC, dashed lines:first-order CMC)
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Fig. 3. Comparison of the predicted
conditional mean mass fractions of fuel,
oxidant and product with those from
DNS at (a) t*=1.11 (b) t*=1.56
(symbols;DNS, solid lines;second-order
CMC, dashed lines:first-order CMC)
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Fig. 4. Comparison of the predicted
conditional mean intermediate mass
fraction with that from DNS at (a)
t*=1.11 (b) t*=1.56 (symbols;DNS,
solid lines;second-order CMC, dashed
lines:first-order CMC)
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Fig. 5. Comparison of the predicted
conditional variances and covariance
with those from DNS at (a) t*=1.11
(b) t*=1.56 (symbols;DNS, lines;CMC)
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