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Influence of Flame Instabilities on Propagation Characteristics of
Stagnating Turbulent Premixed Flames

Jaesung Kwon®, Kang Y. Huh""
ABSTRACT

DNS is performed to examine the propagation characteristics of stagnating turbulent
premixed flames. Results show good agreement with the recently proposed relationship
for turbulent burning velocity, Sz It is shown that S7r increases through a thinner
flamelet, turbulence production and correlation between fluctuating velocity and buoyancy
force respectively for diffusive-thermal, hydrodynamic and Rayleigh-Taylor instability.
The mean curvature doesn’t have significant effect on Sr at the leading edge.

Key Words : Turbulent premixed flames, Diffusive-thermal instability, Hydrodynamic
instability, Rayleigh-Taylor instability
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Table 1 Specifications of four stagnating
flames

T; g
[K] pu/ Y2 Lé‘ [C H]/Sz]

C1 2130 | 4405 4.0 1.0 0.0
C2 727 3377 4.0 0.8 0.0
C3 | 97640 | 11050| 6.0 1.0 0.0
C4 2672 | 4606 4.0 1.0 2.0
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Table 2 DNS results and predictions at the
leading edge

Case| Srons| Sremm| 4’| Duw | 1/Lm| <Ven>s
Cl| 202| 177 | 0.77] 0.060| 24.41| 2.87
C2 | 215| 2.04 ] 0.80| 0.058| 28.03| 2383
C3 | 213| 2.06 | 0.80] 0.072| 2398| 263
C4 | 231 | 217 0.82] 0.093| 21.08| 4.00
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rms velocity fluctuation
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Fig. 2 rms velocity fluctuations in the axial
and the transverse direction
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