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Effects of different parametrization strategies to flamelet modeling accuracy

WU Yuxin., YE Taohong

(Department of Thermal Science and Energy Engineering, University of Science and Technology of China, Hefei 230027, China)

Abstract: Application of flamelet model can lead to great reduction in computational cost through
dimensional reduction of chemistry reacting system during combustion simulation. Steady laminar flamelet
model was introduced into plan flame simulation, with both parametrization form (Z, ;) and (Z,Y.)
applied. A general flamelet transformation was performed to explain the effects of different parametrization
strategies to flamelet modeling accuracy by analyzing manifolds characteristic for planar flames. Solutions
obtained by direct numerical simulation (DNS) were introduced as a reference to verify modeling accuracy.
Comparisons between solutions obtained by different parametrization strategies show that application of
(Z,Y,) parametrization form can achieve more accurate solutions close to the DNS ones than (Z, yz) form.
Key words: steady laminar flamelet model; flamelet generated manifold; flamelet generated transformation;

flamelet parametrization strategy
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Tab.1 Configurations of inlet jet for laminar

partially premixed flame

central jet co-flow
Yo, 0. 147 69 0
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Tab.2 Configurations of inlet jet for laminar

high-temperature coflow flame

central jet co-flow
Yeu, 0. 220 0
Yo, 0 0. 068
Y, 0.780 0.768
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velocity/(m +s 1) 0.5 0.5
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Fig. 5 Comparisons of temperature profiles for high-temperature co-flow flame
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