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Properties of Turbulent Premixed Combustion based on DNS database
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A fully developed stationary wrinkled flame is obtained by DNS in a homogenious isotropic turbulent flow. The
calculation domain is 8 mm x 4 mm x 4 mm and the number of grid points is 512 x 128 x 128. Turbulent fluctuations
generally increase in the flame region, but streamwise component increases more than transversal components. This
results in generation of anisotropic turbulence in the flame region. After combustion, the transversal components of
turbulent fluctuation decay rapidly due to the dilatation and the increase of kinematic viscosity. However, streamwise
component does not decay so much and has a value larger than before combustion. The stream lines are curved
outside where the flame is convex to the burned gas. As a result, a shear flow similar to a wake is produced. This
local shear flows can generate anisotropic turbulence.
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Fig. 1 Simulation domain and coordinate systems
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Table 1 Characteristics of inflow turbulence

u'/uL lt /δ lm /δ ld /δ Relt

0.88 15.9 9.44 0.65 95.5

6$78=>?@ABC

6$# DE�FG

EFG@Aåæ.ðñGý4WXåæf-=4WXåæ

123,67L%��+45åæM 0.6 m/s G112.�
EF.45��435ÓQ�jklm674�QJQ1^g

h/2�jk128�4.6512 ms 2�+45åæ? 0.6 9 1.0
m/s 3�9.3023 ms 2�+45åæ? 1.0 9 1.2 m/s 3h
0ç0Ý«�àJ�EF?jklm 3���àLgFig. 2
3jk128 13.4367 ms Gìæo:æG:¢�?�6gE
F.Q;REFoeIJ|7/oMOf7g1L�EF<

=3É:æM��QJ|7/oMOf7geU��+>e

EFlm. x / L = 0.25 ~ 1.07 3Ö�QJ|7g

(a) Temperature: 1470 K [ 0.75(Ta - T0) ]

(b) Total volticity: 0.29�104 1/sec. [ 0.15|ω|max ]
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Fig. 3 Streamwise evolution of turbulent fluctuations
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Fig. 4 Divided domains
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Fig. 5  Evolution of conditionally sampled turbulent fluctuations
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