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Abstract

Flames constitute a complex physical system involving fluid dynamics and mul-
tistep chemical kinetics. Writing simpler descriptions has been an important issue
since the middle of the 20th century. In 2D combustion modeling, a very challenging
question is the derivation of a single scalar equation for the corrugated flame front,
which may capture most of the dynamics and, as a consequence; yields a reduction of
the effective dimensionality of the system. A paradigm is the Kuramoto-Sivashinsky

equation:
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which models cellular instabilities, pattern formation, turbulence phenomena and

transition to chaos.
We will discuss: (i) the classical NEF model for premixed flames in gaseous

combustion; (ii) a recent model in gas-solid combustion which exhibits fingering
pattern formation. Collaboration: L. Hu, C.J. Xu (Xiamen), J. Shen (Xiamen &

Purdue), G.I. Sivashinsky (Tel-Aviv).
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