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ABSTRACT

The Saffman-Taylor instability mechanisms in laminar premixed flames in a
Hele-Shaw cell are investigated using two-dimensional numerical simulations with
Poiseuille assumption for the viscous effect. The baseline calculations considering the
Darrieus-Landau and diffusive-thermal instability modes show the results consistent
with the classical linear instability theory. With the Saffman-Taylor instability
mechanism, the overall effect is to enhance the destabilizing mechanism by providing an
increased viscous force in the product gas. The linear instability behavior is found to
gualitatively similar to the Darrieus-Landau mechanism. However, the results in the
nonlinear range demonstrate that there may exist distinct characteristic time scales
associated with Darrieus-Landau and Saffman-Taylor mechanisms, such that the latter
effect sustains longer in time, contributing to a higher overall flame speed.
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Fig. 1: Time evolution of the growth rate and

amplitude of the flame wrinkle for the linear
range of the flame instability: \* = 5,
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Fig. 2: The linear growth rate versus the wave
number of the initial disturbance:
scales normalized by the actual
thickness (4,,) and flame time (1)
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Fig. 3: Nonlinear behavior of the growth rate,
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