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Two Conserved Scalar Approach

for the Turbulent Nonpremixed Flames
Gun-Hong Kim, Sung-Mo Kang, Yong-Mo Kim, Koock-Young Ahn

ABSTRACT

In the combustion modeling of non-premixed flames, the mixture fraction conserved
scalar approach is widely utilized because reactants are mixed at the molecular level
before burning and atomic elements are conserved in chemical reactions. In the mixture
fraction approach, combustion process is simplified to a mixing problem and the
interaction between chemistry and turbulence could he modelled by many sophisticated
combustion models including the flamelet model and CMC. However, most of the
mixture fraction approach is restricted to one mixture system. In this study, the
flamelet model based on the two—feed system is extended to the multiple fuel-feeding
systems by the two mixture fraction conserved scalar approach.
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Table 1. Flame Conditions of CH.~0,-0/CO.
combustor

Species  Flowrate [m'/hr]
Primary mixture CHa 0.82
Secondary mixture Op .43
Oxidizer mixture 0,/CO, 1.74/3.23
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Fig. 6 Characteristics of Temperature and
XCO in CHy-0y/CO2-0y combustion system
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Fig. 7 Distributions of Temperature , XCO
and XHz
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